nectors will dealt with 
the September issue 
Staley. This will 
ond article wooden bins 
Mr. Staley, the first having 
possible utilize more the 
working stress the joints, 
lumber. 
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Protection for the long-term 
investments American capi- 
tal Latin-American countries 
tend toward expropriation 
foreign-owned 
those countries are the objec- 
tives plan devised How- 
land Bancroft out his 
mining and 
petroleum enterprises South 
America and elsewhere. The 
plan has possibilities for Latin 
Americans that, thought, 
will attractive them. Mr. 

tail next month’s issue. 


Platinum shortage, such pre- Gwinn and Ed. Kevern 
vailed this country during Bunker Hill’s Ore Deposits Complex 
the World War, not likely Roger McConnel 
United States should thrown Brown and Stanley McDougall 
tic production, coming chiefly Denlinger 
the output 1938 having been alter Clark, Bottinelli, Skina 
49.380 with the Bunker Hill Mines and 
21.505 oz. the year before. Photographs 


placers, compared with Bunker Concentrators 
OZ. from the same source in eee eee eee eee ee 
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Type “40”, hp. air compressor in- 
stalled underground Crescent mine. 


Class “PRE”, 225 hp. air compressor which supplies 
air for the Crescent mine. 


Bunker Hill Sullivan Mining and Concentrat- 
ing Company’s properties you find I-R compres- 
sors, drills, Jackbits, blowers, pumps and scraper 


hoists used great many major operations. 


Class “ES”, belt-driven air compressor 


which supplies air for the Bunker Hill mill 


scraper hoist Kellogg mine. 


: 


Two, 240 hp. turbo blowers which furnish air for 
blast furnaces Bunker Hill smelter. 
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The Bunker Hill and Sullivan Enterprise Today 


fifty-two years ago, the 
Bunker Hill and Sullivan Mining and 


Concentrating Company, whose activities fur- 
nish the theme for this issue, has long held the 
premier position the mining industry 
northern Idaho. Its principal mine, which bears 
its name, can boast history some two years 
longer. Throughout this period more than 
half century, enviable record uninter- 
rupted production has been built. The efforts 
expended have been profitable indeed, the 
total dividends bears witness. the enter- 
prise has gained age, its scope has widened, 
its operations becoming happily more diverse. 
First, lead smelter handling both company 
and custom ores was added and then electro- 
lytie zine plant, the capacity which has re- 
cently been increased. Today the company 
one the great lead, zine, and silver producers 
the world. And its star not setting, for 
new discoveries ore foretell prolonged life. 

For years the guiding spirit the enter- 
prise has been Mr. Stanly Easton, long 
general manager and more recently president 
well, having succeeded Mr. Bradley 
that office after the latter’s death 1933. 
through the courtesy Mr. Easton that 


possible publish the accompanying de- 
the company’s properties and prac- 
tices. The present rather than the past has 
received the attention those members the 
Bunker Hill staff who have prepared them, 
though history has not been ignored. up-to- 
date picture the operation given and one 
not limited technology. 

Compliments have often been paid the com- 
pany the excellence its management. The 
visitor who has the opportunity inspect the 
mines and plants likely impressed 
the prevailing orderliness and the spirit 
that pervades the entire force from 
the top executive down. Technical problems have 
been met ingenuity, frequently manifest 
the treatment the ore, much which 
complex, and the practice the shops. Metal- 
lurgical research fostered, new facilities having 
recently been provided. Underground, expense 
spared promote safety and efficiency. 

the life well-run mining enterprise 
such that centering Kellogg, human rela- 
tionships are nurtured carefully. The liberal 
policies the Bunker Hill company are evident 
the communities that owe their existence it. 
excellent public relations job being done. 
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Stanly Easton 


Bunker 


Achievement 
Foreword Stanly Easton 


Frederick Worthen Bradley, 1863-1933 


Worthen Brad- 
ley, former president 
the Bunker Hill and Sul- 
livan Mining and Concen- 
trating Company, did his 
first work the Bunker 
Hill mine engineer 
1890. became man- 
ager 1893 and was 
elected president 1897, 
holding that office con- 
tinuously until his death 
July, 1933. Mr. Brad- 
ley was president also 
the Alaska Juneau Gold 
Mining Co., Alaska Mexi- 
can Gold Co., 
Alaska Treadwell Gold 
Mining Co., Alaska United 


Gold Mining Co., Ocean 
Shore Railway Co., Reg- 
istration Securities 
Co., Treadwell Yukon 
vice-president the 
Atolia Mining Co.; direc- 
tor the Golden Gate 
Gold Mining Co., First 
National Bank Juneau, 
Juneau Realty Co., Amer- 
ican Trust Co., Atlas Im- 
perial Diesel Engine Co., 
Occidental Insurance Co., 
San Francisco Commer- 
cial Co., Spanish Mining 
Co., Sullivan Mining Co.; 
and past president the 
A.I.M.E. was held 
high regard world- 
wide group mining peo- 
ple and the mining and 
engineering profession 
general. Mr. 
received the 
Saunders Medal from the 
working the low-grade 
Alaska Juneau ores. An- 
other noteworthy act was 
that laying, his 
later years, the founda- 
trolled group mining 
properties now operated 
the Bradley Mining Co. 


erties extending for over six miles along the 

south side the valley the South Fork the 
Coeur d’Alene River Shoshone County, Idaho, 
owned and operated the Bunker Hill and 
Sullivan Mining and Concentrating Company, has 
produced ore continuously for over 
fifty years from mine workings aggregating miles 
extent and reaching depth 5,500 ft. The 
first locations were made September, 1885, and 
small mill was erected 1886. Before the railroad 
came, the mine output was hauled mule teams 
the head navigation Coeur d’Alene lake. After 
ten years production interest was purchased 
the Tacoma smelter, Tacoma, Wash., which 
the entire output was shipped. 1916 and 
modern lead-smelting plant and refinery was erected 
the mine and they have since been successful 
and continuous operation. ores from 
other important local producers have 
treated custom basis all times. 1927 and 
modern electrolytic zine reduction plant was 
built and put into operation the Sullivan Mining 
Company, owned equally the Bunker Hill com- 
pany and the Hecla Mining Company. processes 
concentrates from the Star mine the 


Sullivan company and other local producers. The 
Bunker Hill and Sullivan company markets Bunker 
Hill brand 99.99 per cent corroding lead, fine silver, 
fine gold, copper-bearing byproducts; also manufac- 
tured lead products from its affiliate, the Northwest 
Lead Company, and 99.99 per cent plus Super High 
Grade zine and high-grade cadmium important 
quantities from the Sullivan electrolytic zine plant. 

Department heads and other technicians have pre- 
pared the description this diversified work which 
follows. All who contribute write authoritatively 
because their acquaintanceship with the work. 
This involves unusual processes and novelties, all 
developed and put into practice the 
Hill organization. These practices extend 
throughout the entire production processing 
cycle, from stoping methods the mine metal- 
lurgical refinements the reduction plants. 

The accomplishments described are the result 
over fifty years growth and expansion, all which 
have been financed the earnings the parent 
mine, and, with few exceptions, are the result the 
research, design, and operating skill the local staff. 
unusual that mining and metallurgical enter- 
prise, after long productive life, able con- 
tinue its production, measured only metal prices. 
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The History 


the Enterprise 


Over Fifty Years 


Uninterrupted Mining 


Gwinn 


Engineers 


INING HISTORY Idaho 

dates from the arrival 

the placer miner. Among 

the first gold discoveries 
was that made the party Captain 
John Mullan, 1858, they were 
surveying the for road 
across what now the northern part 
panhandle the State. Beginning 
1860 activity the City and 
Boise Basin districts attracted miners 
the territory; but profitable gold 
discoveries were not made the north- 
ern section, now known the Coeur 
d’Alene district, until the metal was 
found Eagle Creek Prich- 
ard 1882. result, the towns 
Murray and Eagle came into existence 
and were soon overrun with miners 
looking for placer ground. 

Working under grubstake agree- 
ment made with Cooper and Peck, 
merchants Murray, about 
Aug. 26, 1885, Noah Kellogg found 
the outerop the Bunker Hill ore- 
body the hillside above the present 
showed some the iron-stained galena 
croppings Phil O’Rourke, former 
Leadville miner then being grubstaked 
Jacob Goetz, who recognized 
valuable ore. The two then located 
the Bunker Hill claim O’Rourke’s 
name, with Kellogg witness, 
Sept. 10, 1885. Oct. Con Sul- 
livan, friend O’Rourke, located 
the claim across the gulch, 
and soon all the adjacent ground was 
taken up. result the grub- 
stake agreement, after disputes and 
lawsuits, Cooper and Peck received 
half interest the Bunker claim 
and quarter interest the Sullivan 

The partners entered into agree- 
ment with Jim Wardner whereby 
would secure for developing 
the mine and building mill and 
would receive per ton for milling 


August. 1939 


Ed. Kevern 


Distant view the Bunker Hill smelter and surrounding country. 


the 


right background may seen the electrolytic zinc plant 


50,000 tons ore the plant. After 
being assured the sale the mill 
contract with the Selby 
Smelting Company, succeeded 
interesting syndicate composed 
Euster, and Cox, all Helena, 
Mont., and Corbin, Spokane, 
who organized the Helena Con- 
centrating Company. This company 
built the first mill treat Bunker 
Hill ore. was the mine the 
Sullivan side the gulch. 

With the additional expense driv- 
ing lower tunnels develop more ore, 
the operation was not profitable, 
the mine owners authorized Wardner 
find buyer for the mine. was 
sold Simeon Reed, Portland, 
Ore., for $650,000; and for addi- 
tional $100,000, the mill and milling 
contract were included the trans- 
action, together with tenth interest 
the Sullivan 

July 29, 1887, the Bunker Hill 
and Sullivan Mining and Concentrat- 
ing Company was 
Reed, Martin his 
and Noah Kellogg. was eapi- 
talized for 300,000 shares $10 per 
share, 250,000 being issued, all 
Reed except one share each the 
other two ineorporators. Aug. 
1887, Victor Clement became manager. 

May 31, 1892, the operating 
profit, won from 213,108 tons ore, 
was $899,600, and the assets had in- 
$3,483,227; but the ton- 
nage developed increased, new tun- 
nel lower larger mill, and 
tram for handling the ore 
necessary. raise for the 
extra John Hays Hammond 
was authorized secure this amount. 
This did selling stock floating 
loans with the stock security, and, 
Among the financiers who 
became large stockholders during this 
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period were John Hays Hammond, 
Mills, James Houghieling, 
Clement, and Cyrus Me- 
Cormick. 

After Reed ceased stock- 
holder, was president 
Hammond, who served from July 
1891, June 15, 1893, when re- 
Clement, the retiring manager. Harris 
June 15, 1893, and Bradley 
March 20, 1893. The company was 
heavily debt and the ore reserves 
were smaller than have ever been 
since that time, making the outlook 
for future anything but bright. 
June 17, 1887, Brad'ey became 
president, which position retained 
until his death July, 1933. During 
the early years also was general 
manager, with Frederick Burbidge 
serving resident manager. Jan. 
1901, Albert Bureh succeeded Bur- 
this position until Jan. 1903, and 
then served consulting engineer 
June, 1906. Stanly Easton. 
the present president the company, 
followed Burch assistant manager 
July, 1902, and became manager 
Jan. 1903, which position 
still oceupies. became vice-presi- 
dent 1926 and held that office 
with the managership un- 
til his eleetion president following 
the death Bradley. 

eitizen, Mr. Easton has main- 
tained deep interest the welfare 
and betterment the community, the 
and the State. mem- 
ber the Advisory the 
State Industrial Board. 
past chairman the Columbia 
Section the A.I.M.E., and 
the executive committee the Ameri- 
ean Mining Congress. was mem- 
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Lead smelter and refinery Bunker Hiill and 

Sullivan Mining Concentrating Company 

Bradley, near Kellogg, Idaho. was put into 
operation 1917 


the portal the Kellogg funnel. The entrance 

can seen the center between the buildings. 
The haulage road miles long 


100-ton Crescent mill, Big Creek, miles from 

Kellogg. belongs the Bunker Hill and Sullivan 

and treats the output from the company’s Crescent 
Alhambra mines 


ber the State Board Education 
and the Board Regents the Uni- 
versity Idaho for ten years, and 
present member the board 
overseers Whitman College. 
member the governing board the 
Y.M.C.A., maintains keen 
interest this activity, and has been 
identified with the Boy Scout move- 
ment for twenty years. 
tion his services, the hon- 
orary degree Doctor Science was 
upon him Whitman Col- 
lege 1935, and the honorary degree 
the University California, 
his alma mater. 

William first as- 
sociated with the Bunker Hill opera- 
tion April, 1900. was ap- 
pointed mine superintendent 1905, 
position which filled un- 
til 1935. The vertical-slice system 
mining, used the 
large Bunker Hill orebodies, and de- 
elsewhere, was developed under 
his supervision. 1935, retired 
from active underground service, 
though retaining his position 
advisory capacity. The active super- 
was taken over the 
former assistant superintendent, Stan- 
ley who has continued 
direct the mining work successfully. 

these three men, Bradley, 
Stanly Easton, and William 
Dougall, the present high position 
the Bunker Hill name the mining 
industry largely due. And the 
metal markets, Bunker brand 
lead and Bunker Hill brand zine, both 
per cent pure, stand monu- 
ments their ability and the per- 
sistence their metallurgists. 

the orebodies greater 
depth and provide transportation 
for men and supplies, well 
economical ore transportation the 
mill, the Kellogg tunnel was started 
1897, and the Bunker Hill ore- 
shoot 1904, 10,000 ft. from the 


portal. When and the connecting 
raises the upper workings were 
completed, the use the tramway 
was discontinued; and the town 
quarters for operations and 
center for employees’ homes and the 
business the community. The tun- 
nel cuts the orebody 1,500 ft. below 
the original discovery point and ap- 
proximately 2,250 ft. below this point 
the dip the vein. 

After completion the tunnel 
1904, exploration was vigorously 
ried on, and the Carey and July 
stopes the 7th and 8th levels and 
the orebody the No. 
tunnel level, were opened, proving 
three the highest grade and most 
productive stopes the history the 
mine. Thanks them the annual 
dividend from $211,000 per 
per year for four-year 
period, this being the beginning 
the profitable era the company. 

1905, sinking inclined shaft 
from the tunnel level was 
begun, and levels were opened 
200-ft. intervals vertically. Sinking 
and development thereafter proceeded 
only required insure the desired 
tonnage and maintain economical min- 
ing practice. 

1898, the Bunker Hill and Sulli- 
Company and the Alaska Tread- 
we!l Company each 31.34 
per cent the stock the 
smelter, Puget Sound, rehabilitated 
the plant, and thereby provided them- 
selves with smelter for their ores. 
This ownership continued until 1905, 
when the plant was sold the Ameri- 
can Smelting Refining Company. 
Total Bunker Hill ore shipments con- 
tinued Tacoma until July, 
1917, which time the Bunker Hill 
smelter Bradley, Idaho, was put 
into operation; then, per agreement, 
they received per cent the con- 
centrates until 1930. 1930 Bun- 


= 
ee 


ker Hill has been smelting all its 
concentrates. 

Erection the lead smelter was the 
beginning important expansion 
period the history Bunker Hill. 
brought about new activities. 
May 25, 1917, Bunker Hill and Sulli- 
van joined with the Mining 
Company forming the Sullivan 
Mining Company, which purchased 
the Star mine, Mullan, adjoining 
the Morning mine the Federal Min- 
ing Smelting Company. The ore 
from this mine has relatively high 
zine content. Because there was 
plant the district treat the zine 
sulphide concentrates, erection 
zine plant was decided 
the Sullivan company. 
tion began 1926, the location 
the plant being Government 
miles west Kellogg. The plant 
was started August, 1928; and 
ran continuously until May 1930, 
when the low price metals and 
the decreased demand for slab zine 
made curtailment one-fourth 
its advisable. the metal 
market slowly improved during 1934 
and 1935, the operation the 
zine plant was gradually un- 
til January, 1936, capacity pro- 
duction had once more been attained. 

During this period, orebodies 
high zine content had been developed 
the Bunker Hill mine; and, the 
accumulated stocks zine had gradu- 
ally been sold and the demand for 
High Grade zine kept 
decision was made early 1937 
increase the capacity the zine plant 
per cent. The work was started 
that May and February, 1938, had 
been completed. During the latter 
part this construction period, the 
metal markets again declined, and 
stocks unsold zine For 
this reason, April, 1938, 
ment was again found necessary, and 
this writing the zine plant op- 
erating third its full 


The electrolytic zinc plant, Government Gulch, 
miles west 
the Sullivan Mining Company, 

jointly Bunker Hill and Sullivan and Hecla 


Concentrators and shops the 


Kellogg. erected 


1,200-ton West mill, near Kellogg. Test work preparatory this plant was done 
Gelasio Caetani 1906 and 1907 


The South mill, near Kellogg. 600 tons’ daily capacity. concentrator has stood 


this site since 1890 


Plant the Northwest Lead Company, Bunker Hill and Sullivan’s manufacturing subsidiary 


Seattle, Wash. Here more than 100 different types lead and lead-alloy products are made 


q 
Bunker Hill and 
Kellogg 


Bunker Hill Ore Deposits 
Complex Fractures 


Lying three systems, thetr exploration and development 


Roger McConnel 


Resident Geologist 


features 

consulting geologist for the 
company, supplemented further 
study which have made, constitutes 
the following summary surface and 
underground geology Bunker Hill 
and Sullivan holdings the Coeur 

Rocks exposed belong the lower 
five formations the Pre-Cambrian 
Belt series. Named 
order, the formations 
the Belt series exposed the 
distriet are: Prichard, Burke, Revett, 
St. Regis, Wallace (Newland), and 
Striped 

The Prichard formation, except for 
one horizon white quartzite, lam- 
inated black and gray 
Burke formation consists flaggy 
beds gray and white quartzite, 
greenish-gray argillite, and some 
careous quartzite. Most the Re- 
vett formation massive gray and 
white quartzite, with very small 
amount argillaceous quartzite. St. 
Regis formation series alter- 
nating quartzite and argillite beds, 
and distinguished prevailingly 
purple and shades. The Wallace 
Newland formation consists thin 
beds nearly white quartzite, gray 
caleareous quartzite, and black 
reous argillite. The Striped Peak for- 
mation appears similar that the 
St. Regis. 

Orebodies the Bunker Hill and 
Sullivan mines are found group 
massive gray quartzite 
that have been mapped Revett, 
and also relatively thin-bedded 
series gray quartzite and greenish- 
gray argillaceous quartzite mapped 
Burke. 

Structure—The Belt sediments are 
greatly folded, and are 
east-trending faults ma- 
jor displacement, among which the 
Osborn fault the most profound 
break. Orebodies the Wardner- 
Kellogg area lie south the Osborn 
fault the overturned limb 
broad asymmetrical anticline. The 
overturned limb this fold 
numerous faults, which are thought 


Umpleby and Jones have formed 
response stresses related those 
which produced movement the Os- 
burn fault.2 Members this com- 
plex fracture system can grouped 
into three major sets. Two are fairly 
regular strike and dip, but the 
other less regular and not well 
defined. The most persistent set 
represented the Cate, Sullivan, and 
Dull faults, which strike northwest- 
erly and dip deg. southwest. 
These faults were probably exist- 
ence before mineralization, but post- 
mineral movement has for 
vein matter each fault crushed 
and sheared, and the Dull fault cuts 
through the Francis, Mac, and Emery 
veins. Low-angle grooving and mul- 
lion the Cate and Dull 
faults suggests late movements ap- 
proximately horizontal, and evidence 
indicates the hanging wall the 
Dull fault has moved northwest rela- 
tive the footwall. The hanging 
wall the Cate faults thought 
erly also, because the Francis and 
Barr veins the footwall are similar 
the and Jersey veins the 
hanging wall, about 800 ft. north- 
west. 

Next persistence and regularity 
are the Jersey “fissures” veins 
which strike between deg. 
and due E., and dip from deg. 
southerly. The Sierra Nevada, Stew- 
art, Caledonia, Jersey, Francis, 
Barr, Mac, and Emery veins are mem- 
bers this group. There little 
post-mineral crushing along the Jer- 
sey veins. 

The third set fractures are 
cia zones diverging from the footwall 
and hanging wall the Cate faults. 
Those the hanging wall strike 
and dip from deg. south- 
west. Most orebodies this subgroup 
have been mined the Cate faults. 
Four large orebodies this group 
have thus far been discovered, the 
Hatton, Roberts, Fan, and Stanly 
wall the Lower Cate fault are less 
regular, varying strike from 
dip from deg. westerly. The 


Pate orebody, and the Flint and Lan- 
ders components the March shoot, 
are representative this subgroup 
(Fig. 3). 

zones the footwall sub- 
group not everywhere contain com- 
mercial ore the Cate fault. This 
fact well illustrated changes 
the structure the March oreshoot. 
Above level, the March oreshoot 
mineralized breccia irregular ex- 
tent lying the footwall the 
Lower Cate fault and bounded the 
north the Sullivan fault and 
the east the Flint fault (Figs. 
and 2). Between and levels, 
however, most the ore lies between 
the Upper and Lower Cate 
Below level, the March shoot 
the footwall the Lower Cate 
fault, and has two components. The 
largest component the north-trend- 
ing breccia zone associated with the 
Flint fault, and the other the Lan- 
ders zone, which branches 
northwesterly from the Flint fault 
(Fig. 3). 

3elow and northwest the March 
shoot and not clearly connected there- 
with the Pate orebody inserted 
Fig. The Pate, common with 
the March shoot, intensely min- 
eralized breccia that associated 
with footwall branch the Cate 
fault. 

Mineralogy the 
ores the Bunker Hill and Sullivan 
mines are simple. The primary ores 
contain galena, sphalerite, gray cop- 
per, pyrite, siderite, and quartz. 
little chaleopyrite has also 
ported. 

bodies into three principal 
types which contain the same min- 
erals but differ their relative pro- 
portions. 

The Bunker Hill type, which makes 

the bulk the ore thus far mined, 
consists galena with relatively 
small amount sphalerite and 
pyrite gangue siderite and 
quartz. The ratio lead 
silver approximately 2.5 per cent 
oz. Ag. March oreshoot 
composed for the most part this 
type. 
The Bluebird type found the 
surface the vicinity the Blue- 
bird tunnel, and “is characterized 
the presence considerable 
with varying amounts sphalerite 
and galena; sphalerite commonly 
excess galena. The gangue min- 
erals are bluish quartz and some sid- 
erite. There approximately per 
cent lead oz. silver ore 
this type. Most this ore 
found breccia zones the third 
fracture set the hanging wall 
the Cate faults. 

Both the Bluebird and Bunker Hill 
types are more less complete re- 
placements breccia zones ore 
minerals. consequence, along 
both strike and dip, orebodies both 
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Fig. Reed and Sweeney levels, showing Fan, Roberts, Hatton, and Stanley oreshoots breccia zones diverging from both 
the footwall and hanging wall the Cates faults 


types vary somewhat irregularly from 
lean quartzite breccia crisscrossed 
veinlets ore high-grade mate- 
rial composed vein matter with 
fragments quartzite. 

Jersey type ore 
Hershey follows: “Quartz and ga- 
lena are the predominating minerals; 
brown zine-blende generally pres- 
ent, and little and 
tetrahedrite. common, 
though not conspicuous, and pyrite 
present small amount. char- 
acteristic feature relatively high 
silver ratio, apparently due largely 
sure proper there generally much 
galena seattered seams 
both sides the quartz vein, and 
the much the ore 
comes from this The ma- 
jor ore types are readily distinguish- 
able, but within shoots each type 
there are gradations from Bunker 
Hill type ore each the other 
two types. 

The gradual downward change 
the relative proportions quartz 
siderite the Mae vein may taken 
representative the gradation 
ore approaching the Bunker Hill 
type ore the Jersey type. 
the upper floors the Back Mae 
stope the ore resembles the Bunker 
Hill type, being composed galena 
and some sphalerite gangue 
siderite with quartz. About 200 ft. 
lower the stope, the quartz 
exceeds siderite, and the Arnold 
stope approximately 400 ft. below 
the Back Mae stope the gangue 
almost entirely quartz with only 
minor amounts siderite. 

shoots the Bluebird type 
galena relative sphal- 
erite and pyrite, and siderite rela- 
tive quartz, produces ore approach- 
ing the Bunker Hill type. Such 
changes within Bluebird type ore- 
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shoot are not uneommon. Hershey 
states: “In the larger 
shoots there are cores which the 
ore very rich, places consider- 
able bodies nearly pure galena. 
nary Bluebird with pyrite and blende 
quite noticeable, but the higher-grade 
chiefly galena with some 
Similar “cores” rich galena ore 
are prominent some stopes 


Sullivan 


Lower Cate 


Level 


Upper Cate 
Fault 


Bluebird type ore worked present. 

Downward changes from Bunker Hill 
type ore the higher-temperature 
Bluebird type are also noticeable, but 
are remarkably gradual. exam- 
ple, most the ore far mined 
from the shoot for slope dis- 
over 4,500 ft. consists galena 
with lesser amount sphalerite 
and seant pyrite gangue sid- 
erite with little quartz. However, 


Fault 


ws 
March Shoot 
Shoot 


/ 


Fig. Lying the footwall the Lower Cate fault and bounded the north the 
Sullivan fault, and Flint fault the east, the large March above the level 
found mineralized breccia irregular extent 


/ 


Flint component, 
March Shoot, 


Location 
Pate Shoot 
Pate Shoot Lower Cate 


Landers 
March 


Level 
Fig. the level the March orebody has two components, the Flint and 
Landers, north-trending breccia zone. The coordinate location the Pate orebody 
the level shown. lies similar breccia zone 
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the deepest levels and the ends 
the shoot some levels there 
increase the amount sphal- 
erite, pyrite, and quartz, resulting 
ore which approaches the appearance 
and composition the Bluebird 
type. 

Below the March shoot and 
turally similar but not clearly con- 
nected therewith the Pate orebody, 
which contains hybrid type ore 
resembling both the Bunker Hill and 
Bluebird types ore. The ore re- 
places quartzite breccia and con- 
tains galena, considerable amount 


they may parts the same chan- 
nelway. 

Concordant with the apparent feeder 
relation between veins the Jer- 
sey group and the March and Pate 
oreshoots the somewhat lower-tem- 
perature mineral assemblage commonly 
found those veins situated clos- 
est the March and Pate oreshoots. 
level, for example, the Emery 
vein, which trends upward toward 
the Pate orebody, contains galena, 
some sphalerite, and scant pyrite 
white quartz gangue with some sid- 
erite. Ore the vein 1,500 ft. 


Level 


Fig. the level the Dull fault cuts through the Emory, Mac, and Francis 
veins, indicating post-mineral movement 


sphalerite, and some pyrite; the 
gangue siderite with much quartz. 

There considerable 
pointing the that the 
persistent mineralogical character 
the March shoot partly due its 
being intersected least one vein 
and possibly three veins the 
Jersey type which appear have 
acted feeder channels. Each 
these three veins one more 
places its has been mined 
the shoot. the Francis 
and Barr veins, however, this fact 
not evidence that they 
were channelways feeding into the 
March shoot, for 10, 11, and 
levels they are separated from the 
March the Lower Cate fault. 

More the fact that 
the stope, the vein has 
been mined southwestward along its 
strike into one branch the March 
shoot. also noteworthy that 
this stope the quantity siderite 
the vein with proximity 
the March orebody. 

Analogous evidence suggested 
the apparent connection between the 
Jersey type Emery vein and the Pate 
orebody, which similar structurally 
the shoot. Development 
work both these structures yet 
insufficient prove disprove their 
possible junction, but the projection 
the Emery vein and the similarity 
lead-silver ratio between ore from 
the Pate and the Emery suggests that 


southeasterly, likewise made 
galena, sphalerite, and pyrite, 
but there less siderite the gangue, 
and the quartz 
The Francis vein, 3,000 ft. southeast 
from the Emery vein, contains more 
sphalerite and pyrite than either 
the other two veins, and the rather 
glassy quartz gangue 

All the evidence the 
foregoing points the conclusion that 
certain veins the Jersey structural 
group have served feeders the 
March and Pate oreshoots. There are, 


however, complications 
which make trace ore- 
solution 
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through the mine and which appear 
reverse the gradations mineral as- 


semblages. Chief these complica- 
tions the only partly solved inter- 
relation between mineralization and 
movements along the Cate, Sullivan, 
and Dull faults. Evidence far 
developed indicates that these frac- 
tures were formed before mineraliza- 
tion, but that movement along them 
continued during and after ore deposi- 
tion. 

Rock the Coeur 
d’Alene 
bleaching the most widespread form 
rock alteration. Bleaching 
ognizable only the St. Regis, Wal- 
lace, and Striped Peak formations, 
unbleached sediments which are 
strongly Unbleached rock 
the St. Regis and Striped Peak for- 
unbleached rock the Wallace for- 
mation distinguished beds 
black Bleached rock all 
these formations, however, uni- 
form greenish-gray color, which com- 
monly gives hint the unaltered 
character the rock. 

the other hand, bleaching 
diffieult recognize the white 
quartzite and greenish-gray argillace- 
ous quartzite beds which make the 
Revett and Burke formations, for the 
light color the unaltered rock 
not appreciably changed the intro- 
duction sericite. 

areas over which St. Regis, Wal- 
lace, and Striped Peak formations are 
exposed, notably the Silver Belt 
this broad zones in- 
tense bleaching are found the vicin- 
ity the productive veins. But 
where Revett and Burke formations 
are exposed—for example the Ward- 
ner-Kellogg vicinity—it practically 
impossible map accurately the shape 
and the extent the zone altera- 
tion. 

Associated with orebodies the 
Bunker Hill and Sullivan mines are 
two features which may roughly 
classified rock alteration, and are 
helpful exploration and develop- 
ment. Both form halos around ore- 
bodies, and thus they serve enlarge 
the target revealing the proxmity 
ore channel before has been 
cut. 

One feature the presence 
soft, pale-green mineral, yet not 
identified, found joint surfaces 
within orebodies and outward there- 
from with diminishing prominence for 
distances 200 ft. 

The second, the value which has 
long been recognized, the halo 
irregular quartz-siderite-sulphide vein- 
lets surrounding every orebody. Vein- 
lets close ore contain considerable 
galena, sphalerite, and pyrite, but 
those farther away contain quartz 
and siderite, quartz only. These 
planes, fracture cleavage, and irreg- 
ular breaks random orientation. 
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Ore train emerging from the mile Kellogg tunnel 


Mining Cut-and-Fill 


and Square-Setting 


method depends character walls and 
orebody. supply waste essential all 


Brown 


Chief Engineer 
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1902, the Kellogg tunnel was 

completed point 11,000 ft. 

from the portal, giving 

the Bunker Hill orebodies 700 ft. 
below the Reed tunnel, which 
this time had been the main adit and 
haulageway. The Kellogg tunnel was 
driven approximately the 2,400- 
ft. elevation. Since cut the ore- 
bodies, has been the main haulage- 
way the mine. 

Near the oreshoot, the Dull raise 
was driven Kellogg tunnel 
No. level the Reed tunnel, 
and from Nos. and levels 
were driven. This raise now provides 
facilities for men and supplies for 
one the older areas. also 
ries return ventilation air. 

1905, No. shaft was started. 
10,000 ft. from the portal the 
Kellogg tunnel and sunk 
deg. inclination. From it, vertical 
intervals 200 levels from No. 
driven. has two hoisting 
ments, each ft. wide ft. in. 
high, and.one compartment ft. in. 
wide ft. in. high for manway 
and pipe lines. the hoisting com- 
partment 10x10-in. stringers bolted 
the sills 60-lb. rails. When 
sinking, three miners drill the stand- 
ard 26-hole shaft round night 


shift. The machines are jackham- 
mers, using hexagon steel. 
handle the muck, short drift run 
from the station over the work and 
raise driven point under and 
breaking into the shaft about ft. 
above the station. small hoist 
installed the station. Six shovel- 
ers and the hoistman remove the muck 
day shift. The raise has capacity 
for least one round, until the 
main hoist and skip are available 
hoist the muck the top, where 
either distributed stope filling 
sent outside. When the bottom 
has advanced sufficiently, two timber- 
men and helpers put the shaft set 
(Fig. Each set lined with 
transit. Average rate advance 
2.27 ft. per shift. Each segment 
the shaft sunk 115 ft. below the 
floor the new station; and 
point ft. below the floor, 55- 
deg. raise driven the same course 
the shaft the station 
ft. from the shaft. This raise 
timbered with 10x10-in. posts ft. 
long and 10x12-in. caps and sills, and 
divided into two compartments and 
lined with 3-in. plank. the 
pocket for the ore and waste from 
the new level. 

The station cut the same 
course the shaft and driven 185 ft. 
The first ft. ft. wide and 
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the last 135 ft. ft. wide. From 
the face, are driven the 
ore and the new station for No. 
shaft. 

From the shaft and ft. below the 
deg. min. for ft., when 


allel the station, and continued 
about 180 ft. until the back breaks 
into the bottom the development 
built near the deg. turn, forming the 
sump for water developed the 
level. From the level pumps are 
operated (Fig. 2). 

Cost shaft sinking for the last 
segment, excluding station sump and 
ore pocket, was follows: 


Per Foot 

5.64 
Timber and supplies.......... 15.43 
2.21 


Since 1902 the Kellogg tunnel has 
been extended 3,600 ft. From this 
extended tunnel and 460 ft. beyond 
No. shaft, No. shaft extends 
and all levels from the 
Kellogg tunnel No. 19. 
series raises. From each new level 
section driven connect with the 
section the level above. No. 
shaft has three compartments. The 
two used for hoisting are ft. high 
ft. in. wide. The third, for 
manway and pipe lines, ft. in. 
wide ft. high. The raise 
driven two miners using self-ro- 
tating drills. When two rounds have 
been drilled and blasted, timberman 
helps put two sets. These are 
placed line and grade with tran- 
sit. Rate advance ft. per 
shift. Timber and steel are handled 
small hoist the bottom. This 
shaft also known the White 
shown Fig. The shaft driven 
deg. min. and the in- 
used entirely for service and ventila- 
tion. 

Cost for the last segment was 


follows: 

Per Foot 
Raising crew labor........... $9.59 
Timber and supplies.......... 5.90 
Also from the Kellogg tunnel, 12,- 
500 ft. from the portal, course 
deg. min. E., the Cherry 
raise was driven 40-deg. inclina- 
tion surface, which reaches 
ft. elevation. gives access for 
men, timber, and supplies Nos. 
Reed, and levels. Also served 
Caterpillar bulldozer used strip- 
ping and pushing waste rock into 
raise for filling stopes above the Kel- 

logg tunnel. 


drifts and two rounds 


are drilled, blasted, and mucked each 


wi 


q 
‘ 
i 
q 
{ 
| 
| 
|| | 
| 
4 
| 


Finlay mucking machines 
the start the shift, one miner 
runs the loading machine. The 
ond attends the helper 
with storage-battery locomotive re- 
moves loaded cars and keeps empties 
available. When the muck has been 
removed, the locomotive and train are 
returned other service and the help- 
assists the miners set two drifter 
machines the face. The round 
drilled and blasted the end the 
shift. After three hours the night 
shift repeats this procedure. 

intervals about 250 ft. 
round out the side the 
make room for car 
shifter, which con- 
sists short I-beam supported 
two expansion pins the back. The 
beam supports small erawl 
ing air eylinder with hooks for 
the ear. empty from the 
front the train lifted from the 
track and pushed aside. The train 
then pulled past the suspended ear, 
which now set back the track 
behind the loaded ears, and the loco- 
motive then pushes the train the 
loader the face (Fig. 3). Four 
mucking machines are used. When 
not required drift face, they are 
used sill floors and the bottom 
raises. 

Timbered drifts and aver- 
age ft. high ft. wide. Where tim- 
ber unnecessary the size 8x8 ft. 

Cost several months’ work 
follows: 


Equipment 
and 
Footage Labor Tool Shop Supplies 
$6,862.55 
Per foot 5.27 2.18 2.23 
Air Total 

$802.48 $7,542.95 $38,131.57 

Per foot 0.26 2.46 12.40 


The orebodies the Bunker Hill 
and Sullivan mine two types 
—the Jersey type and Bunker Hill 
type. The Jersey veins vary width 
from few inches ft. and 
have dip from deg. They 
carry some siderite, but the ore 
siliceous compared the Bunker 
Hill type. The Jersey 
verse hard quartzite. Bunker Hill 
orebodies consist wide irregular 
masses galena with siderite and 
quartz gangue. There ordinarily 
one fairly well defined wall, but there 
are never two walls. The dip gen- 
erally between and deg. About 
per cent the ore has been pro- 
duced from this type vein. 

The hard, quartzite walls the 
Jersey type vein allow these orebodies 
with cribbed chutes and manways. The 
ore blasted plank floors laid 
waste filling. shoveled into 
wheelbarrows into chutes and the 
coarse waste thrown out. When 
has been removed sufficient height 
above the floor, the chutes and man- 
ways are built 


H 
Cribbing 
— 
Showing details framing 
Plank Collar brace 
Slab lagging Helper 
Cedar lagging Stull 
6". 


No.2 Shaft set 
Showing details framing 
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Ss 


Fig. Timbering used Bunker Hill and Sullivan mine. The respective sets em- 
ployed No. and No. shafts are shown, also stope square-set and tunnel set 


rounds and the plank 
flooring taken up. The stope 
then filled about ft. below the 
back blasting down rock from the 
hanging wall running waste 
into the stope through raise ex- 
tending the level above, and dis- 
tributing small car temporary 
tracks. Generally, little timber 
required. Light stulls with headboards 
and footboards are used necessary. 
the stope becomes wide much 
soft ground met, square-sets are 
used. However, these conditions are 


Ore 


Plan 


Section 


Fig. Standard station, showing shaft 
ore pockets and sump from which the level 
pumps are operated 


temporary and cover short sections 
the stope. 

This waste raise run from near 
the middle the stope. also serves 
manway and pass for timber, 
tools, and other supplies. Chutes are 
3x4 ft. inside, and are placed 
ft. apart. Cribbing 10-in. half- 
round, flat side in. Manways are 3x4 
ft. placed ft. apart. them 
the cribbing placed with the round 
side in. When the stope back 
ft. below the level above, square-sets 
are placed the waste and tightly 


drain 


cap 


Manway and pipe 


Raise for waste 
during sinking 


WSs 8" collar braces 
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used for transferring empty car into 
Position the end train that 
may pushed the loader the face 


otwall drift 


the footwall the ends the ore- 
body. When the ore widens that 
not all ineluded the drift, 
are driven intervals 
the hanging-wall side. 
limits are thus roughly outlined, stop- 
ing started the hanging-wall 
side. This done various places 
where the reach the wall. 
The ore broken and, when removed, 
sills are laid and square-sets built. 
second floor started soon 
practical. vertical face from sill 
floor hanging wall maintained. 

From the footwall drift, near the 
middle the orebody, raise driv- 
the footwall the level above. 
When completed, timbered with 
6-ft. posts and 10-ft. caps, provide 


crosscut 


Fig. The first work done opening stope shown. When the ore widens, 
that not all included the drift, crosscuts are driven intervals the hanging- 
wall side 


NIN 


filled. this way the stope ear- 
ried and completed without break- 
ing down the drift over it. 

The Bunker Hill-type orebodies are 
wide irregular masses galena, sid- 
erite, and quartz. They are 300 
1,000 ft. long and 125 ft. wide. 
There seldom definite wall over 
the ore. The rock over the ore, how- 
ever, will defined the hanging 
wall. This generally broken and 
always heavy and the use square- 
sets closely filled with waste the 
only method support possible. 
soon the ore removed, square- 
sets are erected and tightly lagged 
and filled with waste soon 
venient. 

When the crosseut from the shaft 
intersects the ore, drift run 
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waste pass, timber pass, and 
manway through which air and water 
lines enter the stope. Another drift 
driven ft. under the foot- 
wall. From it, raises for chutes are 
driven the ore. When the stope 
fully developed, this drift the haul- 
ageway under the stope (Fig. 5). 

the work progresses, the various 
sections the sill floor are joined 
and the advance from hanging wall 
footwall, with vertical face, de- 
velops high, sharply arched back. 
The footwall raise connected, 
row square-sets, with the top floor. 
Track laid and waste brought 
and distributed hand-trammed 
ears. Waste for filling essential 
for the vertical slice system square- 
set stoping. comes into the stope 
about the wet concrete, 
and then settles the lagged square- 
sets compact mass forming 
firm wall support the stope. 

Keeping the lagged and tightly 
filled sets close the face limits the 
area which blasted ore may 
seattered. 
through vertical openings than 
flat-backed stopes. The high, sharp 
arch throws the weight the ore 
the footwall and the weight the 
hanging wall the solidly 
square-sets. Figs. and 
tively show the initial and final stages 
development from first 
fully developed stope. 

some areas large masses ore 
oceur comparatively flat veins. 
stoping them, the seraper has been 
efficient, both ore removal and 


Fig. fully developed stope one 
the Bunker Hill-type orebodies. The 
square-sets are filled soon convenient 


with track and scraper floors 
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placing waste filling. being 
used all the larger stopes places 
where difficult get chutes, and 
ping stopes where impracticable 
place chutes the footwall. Fig. 
stope with track and floors. 
also shows that chutes the foot- 
wall would useless. 

noted, waste for filling essen- 
tial and supply must always 
available. This obtained from ex- 
ploration drifts and and 
from sinking when the 
shaft. For storing and distributing it, 
series connected raises has been 
driven from No. level the Kel- 
logg tunnel. Waste can stored 
the raise below any level with- 
drawn from the section above for 
distribution. Transportation and 
from this storage raise ore train. 


drifter drill work the Bunker Hill 
and Sullivan mine 


Ore and waste are hoisted skips 
ets are shown Fig. 

The Kellogg tunnel the main 
haulageway the mine. present 
about 30,000 tons ore per month 
delivered through the rock house 
trains eighteen Bunker 
Hill cars, drawn 8-ton, 500-volt 
trolley locomotives. levels below 
the tunnel, 2-ton Bunker Hill cars 
are used. The ore trains the 
levels are drawn battery locomo- 
tives. 

Two Jeffrey Aerodyne fans provide 
ventilation. Various doors 
levels direct the air currents need- 
ed. Compressed air-actuated doors 
are used some levels main air 
courses. Return air directed into 
old workings, through which es- 
capes the surface. 


rain side-dump cars ready for trip into the Crescent mine 


Hoist Crescent mine raising ore from the lower workings the tunnel level 
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Trolley locomotive yar 


Mechanical Department 
Well Organized 


Shops build some the equipment used, besides handling 


the customary and work 


Denlinger 


Mechanical Draftsman 


UPERVISION the mechani- 

cal department under Fred 

Porter, master mechanic. 

his office, department records 
are kept which include engineering 
drawings and data, cost records, the 
daily power-house reports, and the 
time keeping for the various crews. 
Each month, charts are posted which 
give the kilowatt-hour cost mine 
pumping and compressing air, cost 
fuel used the power plant, cost 
mechanical lubrication, and the mean 
temperature for the month. The charts 
are useful for showing the results 
any improvements equipment 
operation and for detecting waste 
when 
repairing. 

wide variety new equipment 
for the mines and mills also de- 
signed and built this department. 
Development and gas- 
has created many 
ties for this work, which serves 
fill the time the shop crews which 
routine repairs and break-downs. 

Hoisting main 
hoist 800-ft., heavy-duty, double- 
drum, Coeur d’Alene 
hoist. installed miles under- 
ground. Normal rope pull 22,500 
and the rope speed 1,000 f.p.m. 
The hoist equipped with post brakes 
and with oil-pressure-operated, mul- 
with Welch safety controllers com- 
bind with dial and fitted 
with bearings through- 
out, excepting the drum bearings. 
dual motor drive employed using 
two Type induction motors 
300 hp. each with full load speed 
352 r.p.m. They drive the hoist through 
two pinions and herringbone gear. 
Speed control obtained use 
liquid rheostat and braking. 
This hoist, installed 1923, operates 
from the No. level and intermediate 
the No. level, where the 
station and main haulage tunnel are 
located. The three-compartment shaft 
total hoisting distance 2,775 ft. 
from levels, ore in- 
eluded. Roebling Blue Center 
6x19 Lang-lay hoisting ropes are used. 


Tests indicate that costs approxi- 
mately per ton for power hoist 
ore from No. level No. level. 

Direction rotation the hoist 
motors controlled one 
pole air-break reversing contactor 
the primary circuit. Speed varied 
resistance into and out 
the rotor circuit with the liquid rheo- 
stat. 

The primary contactors are con- 
trolled from master geared 
shaft connected the operating 


Daily Cost 
Dollars 


ings has for extension the 
main shaft No. level and con- 
sequent lengthening the rope and 
greater demand the hoisting plant. 
the same time, greater tonnage per 
trip was required offset the greater 
resulting. Also, the same 
diameter rope was kept. 
obtain the desired results, new ore 
skips and man skips were designed 
and the dead weight was reduced 
use Man-Ten plate. facilitate 
the the skips, the long 
axles were replaced short, side- 
mounted type, which were supported 
steel angles within the body. The 
thus obtained will 
compensate approximately 
greater time cycle. obtain any 
greater tonnage, larger rope will 
have used and major changes 
made the hoisting plant. 

The only surface hoist one known 
the Bluebird, used transport men 
and materials the workings above 
No. level. Coeur d’Alene, 
double-drum, hoist with rope 
speed 620 f.p.m. and rope pull 
7,000 and has 150-hp. motor. 

the No. level also the White 
Raise hoist, which used for lowering 


1938 


1936 1937 


1939 


Kilowatt-hour cost Bunker Hill mine pumping, from monthly meter readings. Total for 
1937 was $29,776.90; that for 1938 was $34,996.53 


handle that the movement few 
degrees the latter will close them. 
Potential interlocking 
which prevents closing one reversing 
before the complete rupture 
the are the tips the other. 
Under-voltage protection also pro- 
vided, which, event the oil 
being opened, will prevent the hoist 
from starting until the operating han- 
dle the master switch first brought 
the position. 

mounted the operator’s platform. 
The usual and standard application 
limit and backing-out 
used this hoist. Dynamie braking 
employed. 

the smaller hoists similar that 
the large hoist, save that the con- 
trol for varying the speed the hoist 
motor the full-magnetie type, 
using east grid instead 
liquid rheostat and using limit- 
ing and some eases definite time- 
eurrent limiting relays for 
tion. 

Recent sinking the lower work- 
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timber and supplies serve the vari- 
ous levels from No. No. 19. 
Coeur d’Alene, 150-ft. double- 
drum hoist, rope speed being 800 

No. level the Winze 
hoist, built the shops 1932 and 
used for hoisting ore and lowering 
timber and supplies the workings 
below No. 19. all-welded, 
150-ft. hoist with double 
drum and rope speed 613 f.p.m. 

Another hoist built the 
shops for handling supplies No. 
level. will 125-hp., double- 
drum, electrie hoist with rope speed 
613 f.p.m. 

the Bunker Hill Creseent mine, 
Big Creek, 300-ft. main ore 
hoist installed whieh was built 
our shops 1936. has double 
drums, rope speed 800 
rope pull 12,000 and was 
signed for maximum depth 4,000 
ft. rope diam meter used. 
hoists driven air motors with gear 
drive are use and were made our 
shops. 

The additional equipment 


for making drill parts, besides the 
usual shop equipment lathes, mill- 
ers, and planers, consists Hump 
electric furnace, Rockwell 
grinder. full stock S.A.E. steel 
and other materials must also kept 
hand. The following steels are 
used: 1060, 
1095, mild steels; nickel steel—S.A.E. 
2315; and steels—S.A.E. 
3115, 3140, 3312, 3320. 

Mine present, there 
are pumps the mine and more 
will installed soon sumps are 
prepared. Cameron centrifugal pumps 
are used throughout except standby 
Aldrich plunger pumps which will 
soon replaced with modern types. 
the recent deepening the mine 
has the flow water 
the lower levels and decreased 
the upper levels, has been advisable 
eliminate some the upper and 
older pumps and install new modern 
equipment lower elevations and 
raise the 900 g.p.m. water single 
lifts 800 and 1,250 ft. 

accompanying chart gives the 
kilowatt-hour power cost pumping 
the month. The data recorded 
are obtained from the pump meter 
readings the first each month and 
reduced daily basis. The yeariy 
pumping costs show inerease due 
the increased depth the mine. 
Periodical cost are mostly 
inside the pipe columns, thereby 
increasing the frictional head. 

Seale accumulation the pipe lines 
allowed get about in. thick 
and then removed dragging 
wooden ball filled 
with wire spikes, through the line 
from one level another. hole 
cut the side the pipe 
each level large enough admit 
the which pulled 
through from the lower level at- 
Patches are made readiness weld 
over the holes the pipe when the 
job completed. 

total 2,100 hp. connected 
electrical load use for the mine 
pumps. About half all the power 
consumed underground used for 
pumping. 

Power Plant power-plant 
includes 
Bury duplex air compressors, each 
directly connected Electric Ma- 
chinery Company synchronous motor, 
650 hp., 2,200 volts, 180 r.p.m. There 
also one Nordberg com- 
pressor, converted from steam 
tric drive, driven 300-hp. G.E. 
induction motor, and one 
I-R, Class duplex machine, driven 
400-hp. G.E. motor. 

1935, I-R low-pressure com- 
pressor, Class ES-1 delivering 931 
per square inch, was 
installed furnish low-pressure air 
for the mills. With this arrangement, 


12,000 c.f.m. turbo blower driven 
240-hp. motor, and furnishing air for blast- 
furnace operation the smelter 


the high-pressure compressors can 
shut down when the mine not re- 
quiring air. 

The following procedure 
found effect savings the power 
cost compressed air: (1) Following 
schedule hours furnish high- 
pressure air and lowering the pressure 
soon the shift through drill- 
ing. (2) Having the underground 
shift boss telephone the power-plant 
operator when high-pressure air 
needed for short time, 
again when the air longer needed. 
(3) Improvements the regulation 
the unloading the compressors. 

the compressor room are also 
Curtis steam turbine 500-kw. 
pacity 1,800 r.p.m. and West- 
Parsons turbine 1,000-kw. 
3,600 These are 
for standby use but have not been 
run years, the power service has 
been excellent and free from long 
periods interruption. 

the boiler room are four 250-hp. 


Heine safety water-tube boilers, used 
mainly for heating. One fired with 
Riley-Jones stoker. Two other boil- 
ers are arranged for sawdust burning. 
has been found that sawdust and 
slabwood are economical fuels, and 
they are used much 
The slabwood and sawdust from the 
company sawmill are used. 

Lubrication Special studies have 
been made mechanical lubrication. 
Economies have been effected de- 
termining the lubricant best suited 
many eases economical change 
machines bearings. 
Over 3,000 these are now use. 

Mine ears are also 
built the shops regular routine 
work. The following types are in- 
cluded 

Big Sam Ore Car: These are 
used for all tramming from the Kel- 
logg Tunnel the mills. Sufficient 
cars are kept service make 
four trains each and addi- 
tional spares. They have capacity 
and weigh 3,000 lb. each 
when empty. They are all-steel, 
riveted construction with hopper bot- 
toms and are arranged for center 
dump. 

The wheels, made forged steel, 
are 14-in. tread diameter and 24-in. 
gage. The forged type wheel runs 
true and wears evenly. Treads are 
ishing. 

spring 
placed the outside the wheels, 
and bumpers are made cast iron. 
Coupling made means link 
and pin. Once every six months each 
taken into the shop, the bear- 
ings are cleaned, new grease packed 
the housings, any other necessary 
servicing done, and record kept 
the car number and date. 

Little Sam Ore Car: These are 
used all underground levels for 


Vibrating conveyor handling hot calcines discharged the sintering machines the 


smelter. 


Ten vibrator units are use this installation 
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ore haulage. They are 
capacity with side-boards and are 
similar construction the Big 
Sams but have 12-in. wheels. 

Timber Trucks: These are used 
for hauling mine timber and are all- 
steel construction, with roller bearings. 

Hand Tram Cars: These inelude 
the all-welded, steel, side-dump ears, 
end-dump ears, and scoop ears. They 
are 28-cu.ft. capacity and are 
equipped with Timken bearings and 
cast-steel wheels. The square axles are 
bolted the frame. 

Coaches: These are used for 
transporting the men through the Kel- 
logg tunnel and are wood with 
plain-bearing wheels. Each holds 
men, who sit facing one another. 

Mine Ventilation—Equipment used 
for mine ventilation one fan 
water-gage pressure No. level, 
and one 40,000-cu.ft. capacity 
water-gage pressure No. 
level. These are both being replaced 
with new fans greater volume and 
pressure accommodate the continual 
expansion the mine. 

Air drawn down the White Raise 
shaft No. level, following the 
course the natural draft the 
mine, from which point cireulates 
through the different levels and finally 
goes through the stopes No. 
level. prevent No. 
level fan, air doors have been placed 
each level near the White Raise. 
steel doors 
are used where train traffic frequent. 
One these doors also located 
the entrance Kellogg tunnel 
prevent the formation icicles near 
the portal cold weather. can 
closed fire near the mouth 
the tunnel, when smoke might 
drawn into the mine from the outside. 


Total Connected Load 
15,000 Horsepower 


Electrical duties include 
operation, and also super- 
vision telephone, and water services 


Walter Clark 


Chief Electrical Engineer 


ELECTRICAL ENERGY 
purchased from the Wash- 
ington Water Power Com- 
pany. Delivery made 

three substations, two which serve 
the mine and mills and one which 
serves the lead smelter and refinery. 
The current generated any one 
the Washington company’s numer- 
ous stations and transmitted dis- 
tributing substations the Bunker 
Hill property over 110,000-volt 
phase transmission lines. The sub- 
stations the Washington Water 
Power Company are served three 
transmission lines, two which come 
into the plant from the west and one 
from the east, each transmission line 
delivering power 110,000 volts. 
All power delivered the Bunker 
Hill company 2,300 volts, 
and phase, and paid for the pre- 
vailing mining rate mills per 
killowatt-hour without penalty for 
load factor power factor, except 


Steel mine doors this design (top view), providing operation pneumatic cylinder, 
are used the underground haulageways where train traffic frequent, part 
the ventilation system 
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Bottinelli 


Assistant Chief Electrical Engineer 


Skina 


the the smelting and refining 
plant, where penalties for low load 
and power factors are 
maintain the desired load and power 
factor, G.E. peak-load wattmeter 
alarm system used which gives the 
power-house operator complete super- 
vision control over the factor that 
will reflected the month’s billing 
period for the smelter. 

Distribution power the plant 
yards made through network 
underground conduits and 
all originating the power-house 
switchboards. the main power 
near the mine and mill sub- 
station, the General Electrie 
board which all individual 
for mine, mills, and surface- 
plant operations. this power house 
are the air compressors, 500-volt 
trolley generators used the main 
haulage ore from hoist station 
ore bins, and two steam-operated tur- 
bines combined 1,500 
kva., installed standby equipment 
for use extreme emergency 
protracted interruption the 
power company’s service. This stand- 
steam service has never had 
called upon, however. 

interesting note that 36,777,- 
279 kw.-hr. was purehased 1938 
for mining, milling, and smelting, dis- 
tributed follows: Mining, per 
milling, per cent; and smelt- 
ing, per cent. 

Mine Power Distribution Power 
used underground comes from two out- 
door substations located approximately 
miles apart and serving the mine 
through two separate adits. The main 
power line enters through the Kellogg 
tunnel, coming from the mine and mill 
substation and power plant. Through 
this tunnel 4/0 and 3/0, 3-phase arm- 
ored cables carry power under- 
ground substation about two miles 
from the power house. These cables 
are insulated beneath the armor .with 
varnished lead, and jute. The 
underground substation also sup- 
plied with power from substation 
the surface, the Reed tunnel. 


| 
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Drilling above the No. level the Bunker Hill mine Mucking with mechanical loader drift the Bunker Hill mine 
Compressors the central power plant, serving the Bunker Hill mine Double-drum electric hoist which handles men and supplies 


with air for drills, scraper hoists, and loading machines. No. shaft Bunker Hill mine. installed underground and 
capacity and driven 650-hp.. synchronous motor driven 135-hp. motor, using rope 


Westinghouse-Parsons steam turbine with Ventilating fan 31,000-cu.ft. capacity in. water 

1,000-kw. 2,300-volt a.c. generator for sup- gage No. level the Bunker Hill mine. This and 

plying power mines and mills Kellogg another fan 40,000-cu.ft. capacity water gage shop 
case failure purchased power No. level are replaced with larger units the Bunker Hill mine 


é 


Hauling train cars the skip pocket No. level, Bunker 
Hill mine, with storage-battery locomotive 


the Crescent mine. storage-battery locomotive 


the lower 800 level hauling train loaded 
Main ore hoist No. shaft Bunker Hill mine. operates from No. level cars the dump 


and intermediate levels No. level. 800-hp. heavy duty unit, driven 
two induction motors, and uses rope 


Arc-welding machine used for mainte- 
nance and construction work Bunker 
Hill’s busy shops Kellogg 


should borne mind that the 
Bunker Hill mine now has approxi- 
mately miles underground drift- 
ing and 5,800 ft. shaft. 

The illustrates 
the electrical distribution system 
the mine, showing how power de- 
livered from the two the 
mine substation and_ switchboard, 
where, through double-throw oil cir- 
breakers, power sent down 
lower workings from either outdoor 
substation and down both No. and 
No. shafts. No. and No. 
levels the are again 


women the community certain 
times. The excellent results obtained 
are reflected decreased absence 
employees account sickness and 
the greater continuity active 
working days for those who take the 
treatment consistently during the win- 
ter. 

The vibrating conveyor system, 
mentioned elsewhere under the 
tion the Dwight-Lloyd roasting 
plant the This has some 
peculiar electrical This 
conveyor powered with small low- 


Power substation the electrolytic zinc plant 


nected through suitable 
breakers. All used are insu- 
lated with varnished designed 
for 3,000-volt 3-phase service. Each 
cable protected with lead sheath 
covered with round flat wire armor 
and jute. 

where this issue. This service 
recognized the electrical depart- 
ment one the most important 
operations. All pumps are electri- 
cally driven, and the total connected 
load excess 2,000 hp., 
ing all standby and emergency equip- 
ment. 

There are certain applications 
electrical energy the Bunker Hill 
plant that may not found other 
mining plants similar nature. Some 
these are follows: 


sun room where employees 
any member their family may take 
ultra-violet-ray treatments free 
which are six large quartz ultra-violet 
lamps, three each side hip 
height, with escalator between 
them, which limits the time expo- 
sure minutes. This treatment 
also available the children and 


sets introducing direct-current into the 
440 a.c., cireuit which operates 
the and M-4 vibrator conveyor 
system. 

The block signal system used 


the main ore-haulage tracks between 
hoist and ore bins. This system con- 
sists manually operated red and 
green lights. signals were 
formerly used, but experience has re- 
sulted making each motorman re- 
sponsible for his own clearance 
through manual operation. 

used the mine and mill assaying 


The refrigeration and 
plants maintained the smelter dry 
house for employees. 


The Bristol smoke recorder used 
the system the 
cell determines the den- 
smoke the stack. 

Electrically operated trucks, 
Newman manufacture, are used 
handle lead from the easting wheels 
storage piles. These trucks operate 
taken from the regular 
flexible cable trolley connections, with 
spring-operated pay-out and take-up 
reels, 


department 
charged with the construction, opera- 
tion, and maintenance all electrical 
apparatus, well the community 
light and water services. The total 
connected load smelter, mine, and 
mills 15,000 hp., there being 1,083 
motors all. addition rou- 
tine electrical supervision the depart- 
ment also supervises all transporta- 
tion, including the operation 
trucks and automobiles. also has 
the supervision all communication 
lines, the private branch 
telephone exchange and 
sets for interdepartmental use. 
There are emplovees the depart- 
ment, over per cent whom have 


Electric power derived from two sources distributed the underground workings 
the Bunker Hill mine shown. All cables are designed for 3,000-volt, three-phase service 


Washington Water 
Power substation 


Wardner 


1/0 Cable 


Mine substation 


Reed tunnel 
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The Evolution the 
Mill Flowsheet 


Development Bunker practice 
has been marked many chan 


Handy 


Superintendent Mills 


ILLING the Bunker 

done plant 100 

tons’ daily built 
Neill near the portal the 
Reed tunnel 1886. flowsheet 
the mill shown Fig. The treat- 
ment was simple, consisting erush- 
ing in. and then in. through 
rolls cireuit with elevator 
and trommel, the undersize which 
was further sized trommels 
mm. and mm. Oversizes from the 
latter were each treated Harz jigs 
having three compart- 
ments. The 3-mm. undersize was 
furnishing sands sand jigs, the 
overflow being dewatered long 
“V” tank, which supplied sands 
Cornish buddle and 4-ft. Frue van- 
ners. The concentrates were ex- 
cellent grade, the old records show- 
ing assays per cent lead and 
oz. silver per ton. Tailings were 
doubtless rather high, inasmuch the 
provision for treating the slimes was 
inadequate. 

The next mill erected, 500 tons’ 
capacity, was built 1890 the 
site the present South mill, near 
Kellogg. was served tramway. 
The treatment was similar that 
the first mill, the principal difference 
being the jigging 15-mm. 
material, and the reduction jig 
with elevator and 3-mm. trommel. 
water miles for milling and 
supply Pelton wheels run the mill. 
After this mill was destroyed during 
the strike 1899, the flowsheet which 
replaced was improved adding 
Huntington mills for regrinding the 
jig middlings. 

completion the Kellogg tun- 
nel 1902, the tramway was aban- 
doned and the ore was prepared for 
treatment plant consist- 
ing two Comet “D” crushers, set 
36x14-in. rolls, and conveyor run- 
ning storage. this plant hand- 
sorting shipping ore from the 
mill feed sorting belt was done 
until October, 1907, when the practice 
was abandoned. 

This was the South mill whose 


tion was taken over Gelasio Cae- 
tani 1906. The tonnage had been 
raised 1,000 per hours, well be- 
yond normal capacity, causing excess- 
ive losses the tailings. Mr. Caetani 
replaced the buddles with Wilfley 
tables, and introduced method 


Tramway 


Grizzly; 2-in.openings 


holes 


Three Harz jigs 


Trommel; 
3mm.holes 
jigs 


Hydraulic classifier 


Two Harz jigs 


Overflow Undersize Undersize 


Settling-tank 


Clear 

Buddle 
Concentrates 


Frue 
Vanners 
Fig. Flowsheet the first Bunker 
Hill concentrator. The plant was built 
1886 Neill near the portal the 
Reed tunnel 


reconcentrating the jig concentrates 
grinding them Huntington mills 
and treating the ground product 
tables, producing tons per day 
concentrate assaying more than 
per cent lead, for which premium 
was paid. This treatment resulted 
large production “slimes” and 
middlings for the treatment which 
adequate provision existed the 
South mill. alleviate this condi- 
tion, the North mill, which was being 
built treat the old South mill dump, 
was arranged handle this excess 
slimes and middlings means 
Huntington mills, tables, and vanners, 
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and was operated until the first 
unit the West mill started 1909. 

Experimental work preparatory 
designing the West mill was 
Mr. Caetani the South and 
North mills during 1906 and 1907, 
the main objective being produce 
the maximum amount plus per 
cent lead concentrate consistent with 
satisfactory recovery the total lead 
and silver the feed. The flowsheet 
consisted plant employ- 
ing No. gyratory 1}-in. 
trommels mm., and rolls 
closed with the trommels, to- 
gether with conveyors and elevators. 
The elevator proved unsatisfactory 
the sticky ore had handle, and 
was replaced conveyors. The 
rolls lacked the required capacity, 
36-in. Symons vertical cone 
was added. Capacity the erush- 
ing plant ultimately became 200 tons 
per hour minus 30-mm. material. 
This was conveyed storage, and 
fed Challenge feeders and con- 
veyor three 10-mm. trommels. Over- 
size was treated four Harz jigs 
having four 224x334 in. compart- 
ments. Trommel undersize was treated 
four five-compartment Harz jigs 
with compartments 
the feed end separate the slimes. 
The jigs produced concen- 
trates for shipment the smelter; 
concentrates for regrind- 
ing and tabling; middlings for re- 
grinding rolls and 
mills and jigs and 
tables; and final tailings. Slimes 
segregated the jigs 
joined the Huntington discharge for 
treatment the tables and vanners 
the mill. The Huntington mills 
were closed with 22-mesh 
Bunker Hill sereen, the undersize be- 
and “V” tanks supplying Card tables 
and Frue vanners. 

Jigging unsized feed and grind- 
ing the second-class concentrates 
proved unsatisfactory, and the system 
was changed sizing the feed 
20-mesh Bunker Hill sereen and 
3-mm., 7-mm., and 15-mm. 
treating the respective oversizes 
four-compartment Harz jigs making 
shipping concentrates, final tailings, 
and middlings, which were reground 
7-mm. and rejigged, the finer middling 
being reground Hardinge 6-ft. mills 
mesh. All the minus 20-mesh 
pulp was Esperanza 
making two 
sent the hydraulie for 
preparation for tabling, and slimes 
for and treatment 
vanners. This flowsheet served. with 
few changes, until flotation eliminated 
the vanners slime treatment. 

The history flotation this mill 
dates back 1913, when experimental 
work was done which the 
pulp was through 
trifugal pump set outside the cell and 
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discharged against the cell. 
The cell was built with spitzkasten, 
and the quiet zone the latter tended 
let the froth break down before 
got the overflow weir, belt drag 
with light metal flights was arranged 
for drawing off the froth over 
each Recovery lead and 
silver this was not high measured 
present-day practice, but was 
much better than the vanners afforded 


Trommels 

36"x Rolls 

16" Bucket elevators 

Drag classifiers 

B.H. Hydraulic classifiers 
classifier 

Esperanza classifier 
40' Thickeners 

Wilfley pump 

Cone classifiers 


classifier 


Wilfley pump 


Fahrenwald 
flotation machines 


12" Bucket elevator 


Hearing cleaner 


5-Pan Hearing cleaner 


Hearing cleaner 


12" Bucket elevator 


8'x8' Oliver filter 


Fig. The slime flotation system used 

the West mill (March 1939) shown here. 

The flowsheet indicates the method 
deflocculation and desliming 


that the cells were multiplied gradu- 
ally eight-cell units. The pumps 
were Goulds with open runners 
and double suctions. The millmen 
called them “mudhens.” Flow between 
the cells was weir, 
which determined the pulp level 
each cell. These early machines were 
Bunker Hill machines. The 
tailings were later treated pneu- 
matie scavenger machines series, 
making concentrates for re-treatment 


sodium 
silicate 


Overflow 


Colloids waste 


the Bunker Hill cleaners, and final 
tailings. 

This system flotation served, with 
minor changes, such trials with the 
Parker cell and the old Fagergren cell, 
until the Fahrenwald machine was de- 
veloped the West mill during the 
period from 1921 1925, and ten- 
cell unit was placed the South mill 
1925. This type flotation ma- 
chine then gradually replaced the Bun- 
ker Hill machine, although the Hear- 
ing pneumatic for re-treat- 
ing the tailings from the Fahrenwald 
machines were retained the lead 
section until 1928. Use Hearing 
pneumatic machine for cleaning the 
rougher was begun 

During the experimentation with 
flotation, novel method was tried out 
1917 all oils and other 
reagents were replaced sodium sul- 


(salt cake) conditioner and 


frother. Exeellent results were ob- 
tained, and the cost was not prohibi- 
tive, being about 20c. per ton flota- 
tion feed. Flotation tailings were 
thickened and the salt-laden clear over- 
flow from the thickener and the clear 
effluent from the con- 
centrate filter were used 
make-up water 
grinding, that the 
only loss the salt 
was 
sand discharge. Satis- 
factory recoveries 
lead and silver were ob- 
tained when 
centration sodium 
sulphate was 0.693 per 
cent the make-up 
water. The necessity 
using gland-water 
the flotation agitator- 
introduced 
serious dilution prob- 
lem, however, and for 


Reclaimed 


flow 


zinc 
section 


this 
ball mills sons the project was 
dropped. 


Early the study the slime 
problem, the nightmare mill opera- 
tors during the days gravity con- 
centration, was noted that long 
the material treated was granular, 
regardless its fineness, the recoveries 
and grades products from tables 
and vanners were satisfactory. was 
the colloidal matter, from which 
that carried the high values lead 
and silver, and mechanical means 
then available was effective recover- 
ing them. Vanners were used classi- 
fiers these fine pulps, and the sands 
which the vanners produced were 
easily converted into high-grade con- 
and low-grade tailings when 
treated other vanners. com- 
parison the vanner work slimes 
and the material classi- 
fied out these slimes shown 
Table 

When flotation was applied these 


Table I—Comparison Vanner 
Work Slimes and Crystal- 
line Material From Slimes 


Tons 
Per Tons Total 
One Frue vanner working crystalline 
product 
20.0 11.35 2.270 100.0 
Concentrate 2.7 1.975 87.0 


One Frue vanner working original slime 


Concentrate ... 0.6 51.0 


Table Decolloiding 
System Applied Primary Slimes 
Tons Assay 


Hr. Weight Lead Lead Lead 


Product 

240 100.0 8.532 100.0 
Hycroseparatorsand 8.62 1.034 12.1 

Hydroseparator 
overflow......... 18.0 7.35 1.323 15.6 
sand..... 7.46 1.253 148 
Thickener overflow. 5.87 0.071 

Recapitulation 
168 70.0 8.82 6.174 72.3 
Hydroseparatorsand 12.0 8.62 1.084 12.1 
Total sand........ 8.461 99.2 
240 100.0 8.53 8.525 100.0 
Sizing Analysis Products 
Screen Mesh 

Product 100 150 200 270 325 -325 
3.2 7.0 115 3.5 67.5 
Cone sands 4.5 11.7 53.1 


Cone overflow. 


0.2 5.0 92.0 


Hydroseparator 


Table Tests 
Classified Primary Slime Products 


Nov. 1933 
Weight Assay Total 
Product Grams Weight %Pb. Lead 
No. 60% minus 
325 mesh 
267 17.9 55.6 94.1 
Cleaner tailing.. 167 11.2 1.96 
1,059 70.9 0.56 3.8 
1,493 100.0 10.57 100.0 
No. minus 
325 mesh 
Concentrate.... 136 13.3 57.5 86.9 
Cleaner tailing.. 8.0 3.63 3.3 
800 78.7 1.09 9.8 
No. 100% minus 
325 mesh 
Cleaner tailing.. 151 3.49 4.4 
1,072 78.2 1.65 14.9 
Recapitulation 
All 16.0 57.0 91.3 
All cleaner 10.8 2.37 2.6 


slimes, the same phenomenon was ob- 
served—the erystalline portion the 
tailings was clean the minus-325- 
mesh sizes, but the colloidal floes still 
retained high percentage the 
values, this being much per 
cent the lead the total tailings. 

1913, the quality that sodium sili- 
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possesses dispersing colloidal 
floes was learned, and from that time 
forward experiments with that reagent 
were carried intervals. the 
laboratory, the slime 
and highly diluting the deflocculated 
pulps with water and making innumer- 
able decantations, the slime could 
separated into erystalline portion 
containing 97.5 per cent the total 
weight and 99.5 per cent the total 
lead the original sample, leaving 
colloidal portion, which would not set- 
tle clear after several days stand- 
ing, containing 2.5 per cent the 
total weight and 0.5 per cent the 
total lead the original sample. The 
problem making such separation 
commercially was baffling. Samples 
were sent manufacturers com- 
mercial centrifugal machines the 
hope that centrifugal action would 
make the separation, but the colloidal 
masses were compacted with the sands 
the pulps, and 
though the separation was satisfactory 
with the pulps, ma- 


chine was available provide 


tinuous action large tonnages 
highly diluted pulps. commercial 
separation had been effected this 
time, the history flotation would 
doubtless have been different, because 
the action flotation the erystal- 
line portion these fine pulps 
radically different from that the 
primary slimes the colloidal por- 
tion thereof. 

1910, cone was ar- 
ranged separate the granular and 
colloidal constituents the slimes, but 
the conditions were practically free- 
settling, and the gelatinous floes set- 
tled faster, anything, than the free 
sands. 1912, centrifugal machine 
was built the principle wagon 
wheel, the pulp entering the hub 
and the sands being discharged through 
small orifices the end the spokes. 
The sands were abrasive the 
velocity attained the discharge that 
wear-resisting material available 
would serve spigots. 1924, 
cone classifier with hindered-settling 
principle was placed the slime sys- 
tem, and the feed was 
lated with sodium silicate. This sup- 
plied fairly clean sand and over- 
flow all minus 200 mesh. The sand 
gave excellent results the flotation 
section—recoveries 96.5 per cent 
the contained lead being recorded, 
with assaying high 
per cent lead—but the problem 
the colloidal overflow still remained. 
series was arranged, developed 
the flowsheet Fig. con- 
sisted two 8-ft. classifying cones, 
12-ft. classifying hydroseparator, and 
40-ft. Dorr thickener. The primary 
slimes were divided between the two 
cones, their overflow was fed the 
hydroseparator, and its overflow sent 
the thickener. The sand discharges 


from all the machines were pumped 
the flotation system, and the thick- 
ener overflow carried the colloids 
waste. Table gives analysis 
this system and Table III the results 
flotation the various products. 
This system the flow- 
sheet shown Fig. which the 


CRUSHING SECTION 


follows: Use low-head vibrating 
place three trommels; rearrangement 
the sizing equipment ahead the 
jigs; substitution the Bunker Hill 
classifier principle for the Fahren- 
wald all the 
classifiers; introduction surge tanks 


Steel storage bin 
Variable-speed belt feeder 
42" Conveyor 16" Bucket elevator 
No.5 bronze ball crushers 
| 4'x10' Vibrating screen | 6x22" Conical ball mills 
20" Conveyor Bucket elevator 


36" Vertical crusher 
24" Conveyor 
24" Distributor conveyor 
Mill storage bin 
Chute feeders 


20" Conveyor 
Feed sample cutter 


LEAD FLOTATION 


27" Fahrenwald 
flotation machines 


Bucket elevator 
Hearing 5-pan cleaner 


Hearing 5-pan cleaner 


Hearing 5-pan cleaner 


JIGGING SECTION Oliver filters 

One Indicated 
ZINC FLOTATION 

| 16 Bucket elevator v) 1 6" Wilfley pump waste 
10" Belt drag 


48" Trommels 


Belt drag 
bin 


GRINDING SECTION 


Hydraulic cone 


12" Belt drag 


Shuttle conveyor 


Fig. 3... The present method treating ore the West mill shown. The flowsheet 


Hearing 5-pan cleaner 


5-pan cleaner 


Hearing 5-pan cleaner 
Bucket elevator 

Oliver filter 

Conveyor 

Thickeners 


Wilfley pump water 

Bunker Hill cones 


includes the slime system shown Fig. 


present method treating the ore 
the West mill. will seen that 
the principles established 1912 are 
still adhered rather Use 
tables was abandoned June, 1938, 
and fine jigs, treating classified ma- 
terial between mm. and 100 mesh 
size, were substituted. 

The principal changes the pres- 
ent flowsheet from the published de- 
1930 and 1931 are 
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between jigs and ball mills stabilize 
the tonnage feed sent ball mills; 
triple cleaning rougher concentrates 
lead and zine flotation operations; and 
use bucket elevators place 
pumps for all froth handling and for 
handling the thick ball-mill discharges. 
crusher was experimented 
with the roll and the 
ball-mill cireuit for two years, and the 


q 
q 
D) 
Reclaimed 


Table IV—Comparison Milling Results From Treatment Two Types Ore From Bunker Hill Mine 


Assay Contents Units Total 
Product Weight Lead Silver Zinc Lead Silver Zine 
Lead Ore 
100.00 10.05 4.30 1.85 10.05 430 1.850 100.0 100.0 100.0 
94.14 6.49 2.90 1.87 273 1.762 60.8 63.5 95.3 
Flotation lead 9.54 59.40 25.90 5.50 5.67 247 0.520 56.4 28.1 
82.85 0.48 0.26 0.40 0.40 21 0.332 4.0 4.9 18.0 
Ore 
100.00 6.9) 2.96 8.80 6.90 296 8.800 100.0 100.0 100.0 
Flotation lead 7.69 53.14 20.30 11.43 4.09 156 0.879 59.2 10.0 
74.49 0.63 0.37 0.75 0.47 0.563 6.9 9.2 6.5 


machine produced astounding results 
and grinding efficiency but 
was beset many mechanical diffi- 
culties due the extreme hardness 
the zine ore that had 
handle. 1938, Dorr 
classifier was placed closed 
with 8-ft. 36-in. conical ball 
mill, and its overflow was finished for 
flotation feed closed with 
three 6-ft. 22-in. conical mills and 
two 6-ft. Dorr Model 
shown. The discharge 
elevated the classifier short 
16-in. bucket elevator handling 3,500 
dry tons per hours. This system 
finishes for flotation feed 600 dry tons 
per hours material minus mm. 
and plus 100 mesh size. 

Early 1933 ore started coming 
the mill from body complex 
ore the Bunker Hill 
mine. July, 1933, this ore was 
separated from the so-called Bunker 
Hill lead ore and was sent the 
South mill for treatment, the latter 
being equipped for treating complex 
ores, and the South mill handled the 
bulk this type ore until was 
closed down January, 1938. The 
West mill was then arranged han- 
dle either both the two types 
ore. 

The South mill passed through many 
vicissitudes between November, 1912, 
when ceased receive regular Bun- 
ker Hill mill feed, and the present. 
June, 1913, started treating 
Sierra Nevada ore and ore from the 
Bunker Hill leases, and continued 
that service until June, 1914, when 
the remodeled plant began taking feed 
from the Caledonia mine addition 
its former feed. old-type Akins 
classifier was part the flowsheet 


Fig. 4... South mill flowsheet, 1936. This 

plant passed through many vicissitudes be- 

tween November, 1912, when ceased 

receive regular Bunker Hill feed, and the 

present time. July, 1933, began treating 

Bunker Hill lead-zinc-iron ore according 
this flowsheet 


and Bunker Hill flotation machines 
were use. September, 1915, 
treatment the Sierra Nevada ore 
ceased and small tonnage Bunker 
Hill ore replaced it, and March, 
1917, small tonnage ore from 
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Wilfley pumps 
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the Ontario mine was also received and 
continued for about six months. Sierra 
Nevada ore treatment was renewed 
and Caledonia ore treatment stopped 
January, 1918, and Bunker Hill 
and Sierra Nevada ore supplied the 
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The included character the complex lead-zinc-iron ore 


that began coming the mill 1933, illustrated. 
flotation indicated 


until 1920, when the 
mill was destroyed fire. Remodel- 
ing was then desultory 
fashion until January, 1925, when the 
flowsheet was applied ore from the 
Star mine, Burke, Idaho, and 
ore from the Sidney mine, Pine 
Creek. These operations were carried 
until April, 1927. The mill was 
then again remodeled for all-grinding 
and flotation and set treating tail- 
ings from the old Sweeny mill dump. 
These contained considerable oxide 
lead, and the primary slimes were re- 
moved from the raw tailings two 
12-in. belt drags, and were thickened 
and filtered and added the low- 
grade flotation concentrates resulting 
from the flotation the deslimed 
dump material furnish feed the 
Tainton plant near 
the Sweeny mill. June, 1928, the 
was kept separate and 
diverted the lead smelter. From 
March, 1929, 1930, the mill 
operated ore from the Star 


Vacuum pumps serving filters the West mill. The two the right are series and 


The 


the Bunker Hill mine, 


and from March, 1930, December, 
1930, tailings from the old South 
mill dump. was then idle until 
July, 1933, when started treating 
Bunker Hill lead-zine-iron ore 
ing the flowsheet Fig. 

The Sweeny mill was built about 
1890 Charles Sweeny and asso- 
ciates treat ore from the Last 
Chance mine, Wardner, and was 
later taken over the Federal Min- 
ing Smelting Company. 
came the property the Bunker Hill 
and Sullivan company 1918 and 
was remodeled. 1919, started 
treating tailings from the Sweeny mill 
dump, with ore from the leases the 
old Last Chanee workings. During 
1926 the mill was again remodeled for 
all-grinding and flotation, and ore 
from the Sidney mine was transferred 
from the South mill. This ore 


Pump for fire-fighting service, serving the mills Kellogg and the town. 150-hp. motor 


drives this unit 


are connected with one large filier 
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and lease ore constituted its feed, 
addition small tonnage custom 
ore, until was shut down 1937. 

the Fig. are shown 
the comparative annual re- 
sults milling from 1905 date. 
The are self-explanatory except 
for the eurves entitled Ex- 
traction.” This figure the ratio 
the total market value the metals 
tained the mill feed the net smelter 
value the produets resulting from 
the treatment the feed the mills, 
and involves the re- 
coveries, the grades the products, 


the market prices the various metals 


contained the products, and the 
transportation and smelting costs 
ering the mill products. With the ex- 
ception, therefore, the milling 
which are fairly constant over year’s 
time, this rep- 


ix 


One the two 8-compartment Harz-type jigs the West mill. 
The flowsheet given Fig. 


Fahrenwald-type 10-cell flotation machine operating the West mill. 
The impeller shaft each cell driven 3-hp. motor 


6x22-ft. conical ball mill the West mill 


Side-dump railroad cars loaded with concentrate the West mill, 


This Model rake classifier follows Multi- ready for shipment Bunker Hill smelter 


zone machine the flowsheet the West mill 


the Crescent mill. spiral classifier working closed circuit with 


conical ball mill 


Line Bunker Hill feeders that supply flotation reagents 


the various sections the mill 


Union Iron Works 8-cell flotation machine service the West mill. 
See the flowsheet Fig. 5-hp. motor runs the shafts two 
cells through V-belt drives 


trate. The dewatered product delivered conveyor rail- 
road cars for shipment smelter 


Two Oliver filters the West mill (Fig. 3), one ft. in. 


Symons cone crusher the South mill 


Bunker Hill hydraulic classifier indicated West mill flowsheet Fig. 


Three 40x12-ft. Dorr thickeners the West mill flowsheet 


H 


100 was 41.2 per cent. similar 

from the injection zine ore into the 

mill feed indicated Fig. start- 

ing 1928, when the zine content 

the mill feed began appreciable. 

the mills, one the most troublesome 

has been that the variance between 

the metal recoveries indicated the 
contents the feed assay related 
the actual metal contents the mill 
Dry tons feed per products, and those the 
Assay lead concentrates small measure the practice 
Percent recovery grinding the mill-feed sample 100 
mesh size before the final auto- 


sample taken, but there still 
remained difference about per 
cent between the recovery feed 
assay and tailings assay. This dif- 
ference was finally traced the weight 
the mill feed, and apparatus was 
devised check the Weightometer. 
testing the Weightometer 100 hop- 
pers ore 800 lb. each are weighed 
and distributed even ribbon 
the conveyor passing over it. The 
number hoppers weighed 
corded the tachometer and checked 


Fig. Graphs showing comparative annual economic results milling from 1905 
date 


resents the economic state health Bunker Hill mine. the metal 
the mills. prices June the economic 

For example, Table shown extraction resulting from the work 
typical results from the milling the lead ore shown the table was 
lead ore and the zine ore from the per cent, whereas the zine ore 


Table V—Comparison Milling Results Various Methods 


Calculation 
Assay Total 
Product TonsLead Zine Control mechanism classifying cones and 
hydroseparator shown West mill flow- 
Results Feed Assay and Concentrate Production sheet, Fig. 

27,712 8.03 5.03 2,224.69 1,394.50 100.0 100.0 

Lead concentrate.... 58.13 90.5 16.6 
Lead rougher tails... 24,248 0.87 4.79 the stylus the recording chart. 
concentrate.... 2.68 51.22 49.43 943.59 2.2 67.7 The Weightometer frequently records 
Flotation 22,406 161.71 7.3 this weight within Ib. and 


rarely more than 100 error. 


Results Lead Rougher Tailings Assay and Concentrate Production Table typical example the 


27,712 8.02 2,224.50 1,411.09 100.0 100.0 
Lead concentrate.... 3,464 58.13 232.64 90.5 16.5 present the various factors 
Lead rougher tails... 24,248 0.87 4.86 9.5 83.5 the problem. 
Zinc concentrate.... 2.68 943.59 2.2 66.9 The consistent policy followed the 
Flotation 22,406 0.72 1.04 161.52 7.3 work has been first determine 
Results Flotation Tailing Assay and Concentrate Production the the 
Lead rougher tails... 24,248 0.85 9.7 82.6 available for objective 
Zinc 1,842 2.68 49.43 2.2 70.5 and third, method avail- 
Flotation 0.69 0.72 161.32 7.5 12.1 able, develop one. 
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The Bunker Hill Smelter 
Modern Plant 


Equipped handle ores varied kind from the dis- 
produces refined lead and the precious 
metals, well certain byproducts 


Beasley 


Smelter Superintendent 


Bunker Hill smelter 

ridged hillside, about mile 

west the Bunker Hill mine 
tunnel. The various units are ar- 
ranged series terraces cut into 
the ridge the storage 
ing placed the bordering gullies. 
Grouped the highest elevation are 
the Cottrell plant, baghouse, and gas- 
discharge stack. The blast furnaces, 
silver refinery, coal- 
pulverizing plant, office, and change 
house are the lowest operating 
terrace. track system paralleling 
the lower side the blast furnace 
and refinery building facilitates the 
transfer byproducts and the load- 
ing materials for shipment. 

Water obtained from dam built 
through 12-in. steel line wooden 
tank, from which require- 
ments are drawn. The overflow 
reservoir above the Cottrell plant, 
which also receives the waste cooling 
water from the Sullivan zine plant. 
From this, cooling water for smelting 
operations drawn, provision being 
made for collection and return the 
overflow times shortage. Also, 
above the Cottrell treater 125,- 
000-gal. tank for storage fuel oil. 


Sampling—Immediately after being 
weighed, incoming ores and concen- 
trates are sampled for moisture 
the usual smelter methods. The larger 
part this tonnage sulphides re- 
quiring roasting. Those coarser than 
mesh are crushed and 
sampled for the control the sample 
mill. Those finer than this are sampled 
either the tenth shovel method 
auger. The latter used when mois- 
ture content and uniformity 
permit. 

Auger samples are taken boring 
with 2-in. wood auger through 
pipe nipple welded into the center 
sample pan, which the borings 
are caught. From 500 holes, de- 
pending grade and uniformity 
the material, are bored each ear. 
They are uniformly spaced and ex- 
tend through the bed. The borings 
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constitute the sample and are coned 
and quartered. 

large tonnage sacked 
trates received. This sampled 
either auger, after dumping and 
leveling, dumping each sack 
separately, mixing the contents with 
shovel, and coning and quartering the 
final composite. 

previously stated, the coarse ore 
and and many smelter 
byproducts are crushed and sampled 
the sample mill, the final size being 
minus in. This material then 
conveyed 
roaster charge bins. 

Oxidized ores suitable for direct 
blast-furnace smelting are crushed 
only size. After sampling, 
they are conveyed railroad cars and 
taken the blast furnace charge bins. 

The sample mill has elevators. 
Between operations all material 
handled rubber belt conveyors. 

The discharge hoppers 
Symons disk the heavy-duty 
rolls, both sets finishing rolls, 
we!l discharge hoppers, 
are inclosed tightly possible and 
inelosures connected suction 
tem served American Blower 
E-60 fan driven 15-hp. motor. 
This fan discharges small bag- 
house operating under 3-in. 
pressure. The baghouse wooden 
structure containing forty in. 
ft. napped sateen bags. Volume 
handled approximately 6,000 
from the wedge-shaped bottom. 


sulphur content and high proportion 
double-roast all the sulphide ores 
and oxidize and re- 
duce the sulphur minimum. For 
efficient blast-furnace operation and 
elimination any matte fall therein, 
the sulphur the final sinter must 
not exceed per cent. Ten standard 
Dwight Lloyd roasters are used 
sintering, five for the primary roast- 
ing and five for the final roasting. 
All ten are line and their feed 
hoppers are filled the same con- 
veying system. 


ud ud ty 
7 


From the roaster charge bins the 
charge conveyed the upper floor 
discharged tripper the hoppers 
over each machine. primary 
roast bin arranged, also, for de- 
livery the same conveyor 
Charge-bin feeder belts 
vidual lineshaft drive, 
and the flow feed from each bin 
regulated adjustable gate. 
this feeder arrangement secures proper 
proportions each material 


Paint 
shop, house 


bank 


machine 


Trans 


‘Bulletin 
board 


Parking 


belt onto the center 6-ft. mixing 
table, where water added condi- 
tion for proper roasting. From the 
table then drops through oscillat- 
ing spout onto the back end the 
roaster. 

The roasters are fired with fuel oil 
brick combustion chamber. The 
tank equipped with thermostatically 
controlled electric heating elements, 
and delivered each burner through 
insulated pipes under about 
pressure. Burner air furnished 


Settling 


Y 


five final roast machines. Mixing 
tables and feeder belts are driven from 
these shafts, synchronizing the feed 
delivery machine speed. The pri- 
mary machines discharge 26-in. 
tubular vibrating conveyor Jeffrey- 
Traylor make. This method con- 
veying satisfactory handling hot 
material without loss dusting. The 
80-ft. length tube powered 
eight M-4 type and two type 
vibrating motors with twenty 1x24x52- 
in. vibrator bars each motor. The 
tube’s carrying capacity dependent 


poasting| 7 h ii 
chamber crushing 


plant 
-Retaining wall 


oO 


office 


roaster 


Carpenter 


Substation 


bank 


Brick shed 


Scale Feet 


Map the Bunker Hill smelter area, Bradley, Idaho, showing the layout the plant, including its several units and shops 


charge. typical charge fed the 
primary machines, computed 
wet basis, consists of: 


Per Cent 
Crushed ore from sample mill........... 12.8 
7.0 
Electrolytic zinc plant residue........... 10.4 


The combined charge, route 
the feed hoppers, passes through 
42-in. Stedman disintegrator. This 
consists two squirrel cages, one 
within the other, rotating opposite 
directions about 100 The 
charge fed inside the inner cage, 
the object being break lumps 
and mix the materials. From the 
hopper the charge drops from feeder 


two American Blower Type blowers, 
each delivering 700 ¢.f.m. 
pressure. The blowers 
tors. the burners are the end 
the combustion chamber, 
necessary inject low-pressure air 
through hole the chamber opposite 
the burner, direct portion the 
flame beneath the burner. 

Each machine has 10x66-in. 
tion fan driven 50-hp. motor. 
These discharge the gases flue 
leading Cottrell plant. 

The five primary machines are belt- 
connected line shaft driven 
15-hp. motor through Reeves speed 
changer. identical unit drives the 


upon the amplitude vibration, which 
regulated varying the input 
alternating current operating the mo- 
tors. rheostat control 
the direct current permits the op- 
erators vary the vibration meet 
load surges and changes moisture 
content the material conveyed. 
The vibrating conveyor discharges 
into small surge hopper over Trail 
serew crusher, which 
chamber with grizzly bot- 
tom and front end. shaft, which 
are bolted 18-in. diameter cast-iron 
flights, extends longitudinally through 
5-hp. motor with speed reducer. 
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The shaft speed r.p.m. produces 
action like that meat 
chopper. The crushed pre-roast drops 
through the grizzly onto 10-ft. re- 
volving mixing and 
equipped with water sprays and rab- 
bles which the hot 
20-in. belt conveyor the storage bin 
for the final roast charge. 

machines, the screw crusher, the mix- 
ing table, and the first ft. the 
belt conveyor are and are 
dust-tight. Water 
dust collected from these inclosures 
into flue above, and passed 
through lead-lined chamber, where 
pressure, the dust being knocked down 
and the gas escaping through short 
stack. The spray water the 
dust flumed Dorr thickener, 
whence passes Oliver filter, 
the filter cake produced constituting 
portion the pre-roast charge. 

The first-roast machines are usually 
per minute, and produce from 
tons roast per hour each. The 
final-roast machines pallet 
speed in. per minute, and 
produce tons per hour each. 
The product from the latter dis- 
charged into bottom-dump railroad 
cars for transfer the blast-furnace 

analysis pre-roast feed, 
pre-roast, and final roast given 
Table page 66. 

will noted that the final roast 
lower lead and silver than the 
pre-roast. This accounted for 
the fact that roasting charge 
high lead the second time, con- 
siderable lead, carrying silver, liqua- 
ted and seeps through 
grates into the windboxes. This 
removed from the windboxes every 
two hours, the slabs being broken 
with paving breaker air hammer 
and thrown the final roast ears. 


1936, the average tonnage incoming 
ore exceeded the smelting capacity 
one standard furnace (48x180 in. 
the tuyeres), but was not sufficient for 
continuous operation two. Conse- 
quently, one was run steadily and 
the excess ore receipts were placed 
storage until sufficient 
cumulated for the operation 
second furnace. The cost 
procedure, and the 
through the extra handling ma- 
terial, led the erection new 
furnace designed handle the total 
receipts. Since its installation, with 
additional labor over that required 
for operating the smaller furnace, this 
single unit has handled adequately all 
ore received. addition 
large unit, one standard furnace 
maintained operating condition 


Fan driven 200-hp. motor for handling from baghouse Bunker Hill smelter. 
The volume gases delivered ranges from 180,000 250,000 c.f.m. 


The Furnaces—The small furnace 
48x180 in. the tuyeres, with 
vertical measurement ft. in. 
from the feed floor the tuyere line. 
Two tiers water jackets form the 
sides and ends. The lower-tier jackets 
are ft. in. length and those 
the upper tier are ft. in. long, 
all side jackets being in. wide. 
There are ten 4-in. tuyeres each 
side, total tuyeres per 
furnace. The center line the tuy- 
eres in. above the bottom the 
jackets the top the 
The latter ft. in. deep and ex- 
tends the entire length the furnace. 
There bosh, but the jackets flare 
ft. in., where connection made 
with vertical-walled steel shaft ex- 
tending the feed floor. Cooling 
water enters through the upper jack- 
then flows through the lower 
jackets, with additional water 
added required. The discharge 
then conveyed cooling and stor- 
age reservoir, waste. 

The large furnace, which 66x252 
in. the was built the 
site formerly oceupied one the 
standard furnaces. The size jackets 
and their arrangement are the same 
the standard furnaces. Filler 
jackets are used the furnace ends 
eare for the additional width. The 
lower tier jackets flares from in. 
the bottom in. the top. 
The jackets the upper tier are set 
vertical, that the top width the 
same the standard furnace. 

This furnace has restricted 
ble with reservoir for lead ft. 
in. long the front, lead-well, end 
the furnace. The rest the 
ble filled with form 
sloping hearth, from which 
lated lead flows the reservoir 
front. The main body the 
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sisting part cement, parts sand, 
and parts coke breeze. Its 
tory lining formed shape, and 
consists in. Lumnite concrete 
part Lumnite cement parts 
firebrick). 

The center line the tuyeres 
in. above the Small 


spaced half the distance 


those the smaller furnace, are 
utilized. the maximum bar di- 
ameter used for punching tuyeres 
in., the number tuyeres, rather 
than the size, governs the volume 
air entering the furnace. Also, 
greater number tuyeres permits bet- 
ter air distribution within the furnace. 
The new furnace has total 
tuyeres—four per jacket, per 
side, with two tuyeres the rear-end 
jacket. 

Cooling water enters through float 
valves into two 2,500-gal. vaporizing 
tanks, one each side. From the 
tanks the water flows the bottom 
the lower-tier jackets, there 
culating the upper-tier jackets, and 
finally discharging back into the va- 
porizing tanks. thus 
thermo-siphon. Any water vaporized 
discharged waste automatically 
replaced through the float valve. Ther- 
mometers the vaporizing tanks re- 
cord the temperature the cireulat- 
ing water. The water temperature 
has been maintained high 
200 deg. F., but experience has shown 
that somewhat lower temperature 
preferable because the higher tem- 
perature, more sediment deposited, 
necessitating more frequent cleaning 
jackets. 

Enlarged blast furnaces had been 
operation the Con- 
solidated Mining Smelting Company 
Trail, C., for several years prior 
1936. are gratefully indebted 
the Consolidated for de- 
sign this new furnace and 


system. practically duplicate 
the Trail furnaces, the only dif- 
being that in. wider and 
in. shorter. 

Furnace Operation—The operation 
the large furnace smoother and 
more satisfactory every respect than 
that the standard-size furnaces. 
Amazingly, and for reasons not yet 
fully explained, formation wall ac- 
greatly minimized. After 
several months’ operation, the end- 
wall are only about ft. 
thick and the side-wall accretions are 
about in. thick. The smaller stand- 
ard furnaces, operating with similar 
charges, accumulated heavy side- and 
end-wall rate necessi- 
tating their removal about every ten 
days. 

Air supplied Connersville 
blower having displacement 100 
per revolution and operating 
speed 140 r.p.m., two Inger- 
soll-Rand turbo-blowers, each with 
rated capacity 12,000 The 
latter blowers were the original in- 
stallation. 

Twenty-three 3,300-cu.ft. capacity 
bins comprise the storage units for the 
blast-furnace charge. Eight these, 
construction, are for roast 
storage; the remainder for coke, lime 
rock, siliceous and oxide ores, and 
various plant byproducts, which are 
resmelted the furnace. Each bin 
provided with two suspended 
hoppers into which the constituents 


refinery 
mum ft. the furnace. Even furnace charge. The lead recovered 


the charge are accurately weighed. 
The bins are provided with 
crushers, breakers, for smashing 
the largest pieces coke. the 
gate opening grizzly with 6-in. 
square openings. Inside the gate 
shaft driven 10-hp. motor through 
speed reducer. the shaft are 
five staggered fingers, which, when the 
shaft rotating, squeeze the large 
lumps against the grizzly, 
breaking them through the openings. 
uniform not over in. size, 
thus obtained. The charge drawn 
from the weighing hoppers into 
three-compartment (for the large fur- 
nace) bottom-dump charge car. 
complete charge placed each 
compartment the car with coke 
the bottom, miscellaneous constituents 
next, and sinter top. The 


standard gage and hauled 
4-ton electric locomotive. 

The charge dropped vertically, 
over single rail spreader, into the 
24-ft.-wide open top the furnace. 
The dumping mechanism the charge 
allows each compartment 
dumped independently and any or- 
der desired. The total length the 
three compartments corresponds the 
furnace length. Two air-operated 
iron sliding doors cover the furnace. 
When charge dumped, the 
placed over the furnace and 
the doors are manipulated 
the furnace top open only for the 
length single compartment 
the car one time. The gas off-take 
one end the furnace under- 
neath the feed floor. With long 
furnace, the entire furnace top 
opened, the draft greatly lowered 
and smoke escapes. When opening 
only one-third the top time, 
the draft sufficient prevent any 
smoke eseaping. 

already stated, the furnace depth 
only slightly over ft. from 
tuyeres feed floor, with the gas off- 
take below the feed floor. This depth 
from ft. less than fur- 
naces some other plants. Experi- 
ence has proved that, under existing 
conditions, furnaces operate most sat- 
isfactorily and greatest speed with 
charge column approaching maxi- 


though reduction perhaps not quite 
good furnace operated with 
higher charge column, and more 
fume produced, the low column 
operation more economical. How- 
ever, the hooding the furnace top, 
with gas outlet the center 
the upper hood, being considered. 
This would permit operating. with 
much higher charge column and 
greater air volume pressure. 
Slag tapped intermittently and 
passes through two settlers, overflow- 
ing the second into slag 
pot. When filled, the pot hauled 
10-ton standard-gage electric 
locomotive the dump. The lead, 
containing gold and silver, and vary- 
ing amounts copper, arsenic, and 
antimony, flows continuously through 
lead well, the side the fur- 
nace, into brick-lined pot, 
which, when filled, transported 


traveling crane the drossing ket- 
tles. matte speiss, except 
small amount held solution the 
hot lead, produced. 

Efficient ventilating hoods have been 
placed over the lead well and bullion 
pot, slag-tapping spout, and slag pot. 
All hoods are connected through fans 
the main flue system. High draft 
maintained and practically fume 
escapes. These hoods were installed 
primarily safeguard the health 
the operators, and, incidentally, 
recover any values the fume. 

weight sinter the charge re- 
mains constant; the weights other 
ingredients vary with requirements 
and supply. Three the charges 
represented Table are dropped 
into the large furnace each feed- 
ing, and two furnace. 
Feeding larger charges (nearly twice 
that shown above) proved 
tory with low-column smelting. Main- 
tenance the present average column 
level, the face larger incoming 
charges, necessitated operation with 
very low column prior the addition 
new charge. Such practice re- 
sulted blowholes and very hot 
furnace top. 

Table III shows average assays 


from the wind boxes the sintering 
machines added the sinter, 
previously stated, but its presence 
not reflected the lead assay the 
sinter. Actually, therefore, the lead 
content, with metallic lead added, 
several per cent higher than shown 
for sinter assay. 

The lime content the slag 
maintained relatively high. nearly 
practicable, all the lime rock 
ineluded the roaster charge. Em- 
has been proved that lime 
rock, finely crushed 
mixed with the charge, aid 
sulphur elimination; also, that when 
mixed with the sinter helps re- 
duction the blast furnace 
greater degree than when added direct 
the blast furnace coarser con- 
dition. 

Antimonial anti- 
monial slags skimmings from soft- 
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ening are smelted either the large 
furnace one the smaller ones 
tor making antimonial lead. prep- 
aration for run, the furnace and 
crucible are completely cleaned out, 
since any silver going into the anti- 
monial lead not recovered. addi- 
tion antimonial slag, other byprod- 
ucts low silver and high lead 
are smelted proportions 
per cent antimony. diluents are 
not available, higher antimony bul- 
lion produced. This then diluted 
with pig lead. high percentage 
serap iron used when low-arsenic 
lead desired, and less serap iron 
when higher content 
ferred. 

The Lead lead-refin- 
ing units are the west extension 
large steel structure, mutually 
the blast furnace and lead- 
refining departments. Two electric 
traveling cranes, each equipped with 
5-ton and 20-ton hoists and suspen- 
sion seales for weighing materials, 
serve the respective departments. These 


eranes operate common craneway 
50-ft. span that runs the entire 
length the building. When desired, 
either crane can used jointly 
both departments. spare trolley, 
that can readily placed the 
bridge either crane, always avail- 
able serious breakdown. 
Drossing—Six 100-ton kettles, ar- 
ranged two rows three each, are 
used for drossing. The hot bullion 
delivered the head kettle either 
series for removal the bulk the 
dross, then advanced the end kettles 
for cleaning. The two receiving ket- 
tles are cast iron, and the four end 
kettles either cast iron welded 
steel. The latter not satisfactory 
for receiving kettles, tends 
warp and when 
temperatures much over 900 deg. 
When receiving kettle full, the 
agglomerated surface dross broken 
and stirred into the bath 157- 
15-hp. motor. During this agitation, 
the coarse lumps are disintegrated and 
much the mechanically held lead 
liquated into the metal bath. The 
resultant dross skimmed 
using 5-ton lead pots. The drained 
dross either charged directly 
reverberatory furnace dumped and 


spread over 8x8-ft. cooling plate, 
prior being mucked into skip and 
conveyed stockpile for future 
treatment. 

5-ton per minute, direct-driven 
Rumsey pump advances the drossed 
bullion either end kettle, where 
cooled the freezing point blow- 
ing with air. The bath then heated 
about 650 deg. and the segregated 
dross skimmed hand with 
perforated skimmer. This dross, re- 
moved relatively low temperatures, 
contains excess metallic lead and 
returned the receiving kettle, where 
mixed with the succeeding charge. 

The drossing lowers the copper con- 
tent the bullion from 4.5 per cent 


plant 


3 


0.04 per cent. Tonnage dross 
produced for 1938 approximates 
per cent the total blast-furnace 
bullion received. The composition 
this material given the follow- 
ing typical analysis: Au, 0.035 
Ag, 70.2 oz.; Cu, per cent; Pb, 
56.6 per cent; and Sb, per cent. 

Average assays the feed and 
discharge bullion for the past year are 
given Table 


Softening—The drossed bullion 
heated the end kettles about 900 
deg. F., and then pumped through 
open sheet-steel launder either 
two 350-ton softening furnaces. The 
launder lined with in. mix- 
ture parts cement and parts 
minus-20-mesh lime rock. dis- 
charges its flow 6-in. pipe that 
conveys the bullion into the furnace 
through side door. The furnaces 
are ft. in. ft. in. inside. 
The sides are water-jacketed and lined 
with 9-in. fireclay brick, except the 
slag line, where four tiers mag- 
nesite brick are used. The distance 
from the slag line the bottom 
the arch ft. in. and the 
in. 

Although each softening furnace 
has 350 tons, only 200 
tons tapped per charge the 
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degolding operation. The residual 
150 tons soft lead the furnace 
dilutes the antimony content the 
subsequent charge. This mode pro- 
cedure reduces operating costs, the 
time required for elimination anti- 
mony rapidly for small in- 
creases antimony concentration 
excess 1.5 per cent. The bath tem- 
perature raised approximately 
1,400 deg. and the liquid skim 
produced allowed flow into 
lection pots. agitation 
necessary offset decreased rate 
antimony oxidation through the 
formation surface layer low 
antimony concentration. Charges vary- 
ing from 1.0 1.5 per cent antimony 
ducing bullion approaching 0.10 per 
cent antimony. The tonnage anti- 
mony skim produced 1938 averaged 
about 12.0 per cent the bullion 
treated and closely approximated the 
following 

Au, 0.01 Ag, Pb, 61.2 
per cent; Sb, 22.5 per cent; As, 2.25 
per cent. This skim stored and, 


Water tanks 


when sufficient has accumulated, 
smelted reverberatory. 

Degolding and the 
Bunker Hill smelter selective separa- 
tion gold and silver from the bul- 
lion Several local con- 
siderations combine render such 
procedure more economical than 
bulk separation. During the sum- 
mer months large tonnages high 
silver-lead concentrates are received 
from the Yukon Territory, and the 
monthly silver output 
1,000,000 oz. Through the use 
differential separation 
our installation seven retorts han- 
this increased output adequately. 
Also, should bulk separation prac- 
ticed, the parting equipment and aux- 
iliary bluestone plant would require 
200 per cent expansion handle 
the peak load. Such additional equip- 
ment would then lay idle for eight 
nine months each year. pres- 
ent practice, the oxides that prevent 
efficient liquation the skims pro- 
duced are removed during degolding. 
The subsequent larger tonnages 
silver skim can then readily liqua- 
ted. This liquation reduces about 
per cent the weight material 
retorted, cupelled, and refined. 

Degolding are 


done separate kettles; experience 
has shown that such practice results 
centration than those obtained from 
the use single kettle. Three 225- 
ton kettles are employed. 
Degolding effected the center 
the two end kettles. 
Degolding—After the softened bul- 
lion has been 1,000 deg. F., 
tapped into the central degold- 
ing kettle and zine, excess that 


from the five previous charges are 
added and melted. The resultant heavy 
press, which the bulk the excess 
lead squeezed baek into the kettle. 
The pressed dross dumped and 
transported the silver refinery. This 
dross, its low zine content 
and the presence 
quantities copper and oxide impuri- 
ties, not amenable liquation. 
retorted direct. 

Desilverizing—The degolded lead 


Table I—Analyses Sintering Machine Feed and Products 


transported the silver refinery for 
liquation. this subsequent 
liquation, the pressing temperature 
held maximum about 850 
deg. This procedure assures longer 
kettle life and saving fuel. 

All the additional zine required 
free the bu.lion silver added 
after the operation the 
foregoing. This agitated into the 
bath and the mixture allowed cool 
the freezing point. The resultant 
dross skimmed, and added 
the succeeding kettle. The desilvered 
lead then heated and pumped 
either two refining furnaces for 
the removal residual zine. 


Final-roast........... 0.04 11.0 6.3 1.6 5.9 in. ft. in. the slag line. 
The depth from the slag line the 
required remove all the gold, Table bottom ft. and the arch 
About zine added Blast Furnace Charge Average time for 
per ton bullion assaying 0.50 Material Lb. fining, charging 

maining constant, additional Settler 100 1,200 1,300 deg. and then blown 
added for each 0.20 oz. Byproduct 400 pleted two stages. During the first 
the zine oxidized. The heavy re- 
Table Analysis Charge starting the second blow. 
0.04 furnace, either for smelting with the 
23.7 6.2 38.6 22.4 6.2 regular charge charge ingredi- 
11.0 26.7 14.2 4.4 0.5 Average composition the refinery 

0.5 per cent; and Sb, 1.6 per cent. The 
0.2 13.2 4.5 3-in. pipe line the ket- 
being used maintain suction. This 
Table IV—Typical Slag method ex- 
(Showing approximate extremes for past two years) cessive drossing, through oxidation, 
0.08 0.25 0.05 0.15 35.0 39.0 1.2-1.8 charge through open launder. 

21.2 24.3 6.2 13.6 16.5 2.2 11.0 18.0 consists two 225-ton holding ket- 


tles and two casting wheels. One 
wheel, used for casting hard lead, 
manually operated. The regular wheel, 


Table V—Average Assays, Feed and Discharge Bullion 


Before 0.16 2.80 0.09 used routine production, motor- 
After 0.14 0.04 2.90 0.20 0.0058 0.002 driven and contains 150 100-lb. molds. 


gold content remains constant and the 
silver inereases, less zine added. 
The extent the zine reduction, 
this latter case, more less guided 
the assay the resultant skims, 
which should range between 600 and 
800 oz. silver per ton. 

When the zine melted, the bath 
agitated for minutes 250 r.p.m. 
impeller, inclosed 29-in. diameter 
26-in. deep eylinder, driven 
30-hp. motor. The agitator then 
removed and the mixture allowed 
cool. cooling the gold-zine 
alloy segregates the surface and 
kettle sides. The sides are seraped 
and the gold dross skimmed from 
the surface and blocked. 

About every sixth kettle, the blocks 


Table VI—Assays Products 
Treatment Copper Dross 


Slag 


heated approximately 850 deg. F., 
and then delivered 9-ton-per- 
minute pump, direct-connected 
30-hp., motor, either 
the two desilvering kettles. The silver 
dross blocks from the preceding ket- 
tle are added, melted, and agitated, 
and the resultant dross skimmed 
and pressed modified Howard 
press. The pressed silver 


Newman-type pig puller used 
conjunction with this wheel. Five pigs 
are pulled time. These are stacked 
seven tiers high, making 
load, which picked elec- 
trically driven Newman-type 
and transported two sets 
for weighing. One weighman each 
seale checks and records the weights. 
The are checked with 
weights between each being loaded. 

Special 5-lb. caulking pigs are also 
east hand for the plumbing trade. 
These are strung groups ten 
wire, with wooden handle. The 
vearly analysis Bunker Hill re- 
fined lead follows: Pb, 
per cent; Cu, 0.00045; Fe, 0.0003; Zn, 
0.0001; Sb, 0.00035; As, 0.0001; Bi, 
0.0080; Ag, 0.0003. 
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Vertical section through the lead refinery the Bunker Hill smelter 


Treatment Copper Dross and 
Antimony 
type byproduct furnace used for 
smelting copper dross and antimony 
deep, and supplied with lead well 
one side, close the fire end, and 
slotted slag-matte tap the center 
the same side. The furnace sides, 
from the hearth the slag line, are 
lined with magnesite brick. Fireclay 
brick construction used throughout 
the remaining area. The discharge 
gas conducted through series 


sey 


water-cooled prior entry 


into balloon flue leading special 
baghouse sections. 

Under present conditions, the 
per dross, with the addition about 
1.5 per cent silica, simply charged 
the furnace and fused. Upon melt- 
ing, the charge segregates gravity 
into four layers low mutual solubil- 
ity. The heavy bottom layer metal, 
approximating the composition the 
blast-furnace bullion, drawn through 
the lead well and returned one 
the head drossing kettles. The other 
three layers are drawn through the 
slotted tap into small pots; first the 


Rumsey pump handling hot lead from kettle Bunker Hill smelter 
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upper layer light slag, then matte, 
and finally speiss. The tonnage 
slag approaches about per cent, 
and the combined matte and speiss 
about per cent the incoming 
feed weight. The slag returned 
the blast furnace and the matte and 
speiss buttons are broken and shipped 
copper smelter. Typical assays 
these latter three products are 
presented Table VI. 

The antimony skim from softening 
smelted for the reduction excess 
lead and the removal silver and 
copper. The skim charged with 
per cent coke and per cent galena. 
Both these agents effeet reduction 
lead and silver. The galena also 
sulphidizes much the with 
the formation small quantities 
matte. The antimony slag produced 
assays about 1.0 oz. silver per ton, 
0.2 per cent copper, 44.0 per cent 
lead, 28.5 per cent antimony, and 2.4 
per cent arsenic. The bullion, assaying 
about 15.0 oz. silver per ton, 0.60 
per cent copper, 3.5 per anti- 
mony, and 1.5 per cent arsenic, 
returned the drossing operations. 

coal 
used the lead refinery for both 
reverberatories and kettles. All fur- 
naces and kettles are also equipped 
for oil, which used auxiliary 
fuel. The pulverizing plant consists 
700-ton feed storage bin, belt 
feeder automatie weighing hop- 
per, dryer, two Raymond pulverizers 
each with 1.5 tons per 
hour, exhaust fan for each pulver- 
izer, collectors, and 22-ton 
storage bin for the pulverized coal. 
The plant operated from 
hours per day, depending the 
tonnage coal being consumed. 

From the pulverized-coal storage 
bin, the coal conveyed screw 
fan for distribution the refin- 
ing units. The rate feed this 
fan regulated from control the 
refinery. The return coal from the 
refinery conveyed settlers 
which discharge into the storage bin. 

The Silver Refinery: Treatment 
Silver Dross—The pressed silver dross 
from desilverizing liquated ket- 
tles the type developed Port 
Pirie, Australia. These kettles, in. 
diameter in. deep, are cast 
two sections, the top and lower 
halves being bolted through wide 
flanges. Between these sections, 
form seal, water pipe 
placed. 2-in. pipe, leaving the lower 
section, extends high enough effect 
siphon discharge the liquated 
lead. Heat applied only the up- 
per section, the life which ap- 
proaches 200 tons material; the 
unheated lower half may used in- 
definitely. 

The operating sequence consists 
filling the lower section with de- 
silverized lead, theh charging silver 
dross the upper section.. Any ex- 
lead content this dross liquates, 


j . 
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separating gravity into the lower 
section and discharging through the 
siphon tap. The molten layer 
silver alloy ladled from the top 
section and chilled water-cooled 
pan. About per cent the dross 
feed weight liquated low- 
silver bullion, which returned 
the desilverizing kettle. The dross 
charge per kettle 1,500 lb., approxi- 
mately tons dross being liquated 
per hours. Final liquated crust 
assays about per cent silver, 
per cent lead, and per cent zine. 

The liquated treated 
Faber Faur furnaces, 1,200 Ib. 
the charge, distill the zine. This 
process, average, requires 
hours per charge, about zine 
being condensed per hour. Oil, pre- 
heated 160 deg. used fuel 
and about gal. consumed per ton 
material retorted. The distilled 
zine returned desilverizing. 

The retort bullion, assaying 0.10 oz. 
gold per ton, 13,500 oz. silver 
per ton, 0.10 per cent copper, and 
2.0 per cent charged 100,000- 
capacity Rhodes-type cupels. These 
are lined with magnesite brick, with 
parts hard-brick dust, part fireclay 
brick dust, and parts Lumnite ce- 
ment, dampened with sufficient water 
allow tamping. 

During cupellation the oxidized base 
metals are drawn from the bath sur- 
face into small pots, and the solidified 
litharge buttons are returned the 
blast furnace. The doré metal, 997 
tilting furnaces for further refining. 
The upper half these furnaces 
lined with carborundum, and the lower 
half with refractory blocks. Final sil- 
ver bullion, 999+ fine, cast into 
+1,200-0z. bars. 


Treatment Gold Dross—The 
pressed gold dross, carrying all the 
gold and about per cent the 
silver, not liquated. charged 
direct the retorts distill the zine, 
1,200-lb. charge requiring 3.5 hours. 
The retort metal, assaying oz. 
gold per ton, 500 1,500 oz. 
silver per 0.7 per cent zine, 
described. The resultant 
doré cast into bars, which, cool- 
ing, are fed into vats hot concen- 
trated sulphuric acid part the gold 
and silver. The silver solution bled 
lead-lined tanks, where the silver 
precipitated copper plates. 
Precipitated sponge 
washed free copper, drained, then 
melted and refined Monarch fur- 
nace. The gold residue the parting 
kettle deliquored, washed, and event- 
ually melted oil-fired fur- 
nace. Melted bullion cast refined 
gold. 

The Bluestone Plant—The copper 
sulphate solution obtained the re- 
covery silver from parting solutions 


rectangular wood structure with gun- 
ite walls and floor cov- 
ered with asphalt. Equipment con- 
sists three primary, 
evaporators (lead steam coils), one 
secondary, 16x8x2-ft. evaporator, four 
primary 8x8x2-ft. three 
secondary 8x4x4-ft. two 
storage tanks, two redissolv- 
ing tanks, and 
with holes and iron balls are 
used, 

The copper sulphate solution re- 
ceived the primary evaporators 
gravity approaching deg. 
Bé. After being evaporated about 
primary The resultant 


process for its treatment independ- 
ently was therefore developed. 

The concentrates received are re- 
concentrated obtain two products; 
one with low bismuth content, also 
having low silver, copper, antimony, 
arsenic, and high iron content, which 
treated the regular smelting op- 
eration; and second product high 
silver, copper, antimony, arsenic, and 
bismuth content, which treated inde- 
pendently the regular smelting op- 
eration. This concentrate roasted 
Herreshoff roaster, which the sul- 
phur reduced from per 
cent. Dust collectors are used for re- 
covering the dust the gases. This 
dust returned the roaster. The 


one the rooms the new research laboratory Bunker Hill smelter 


are redissolved and recrystal- 
lized eliminate acid and impurities. 
The final collected 
pended lead strips, are broken the 
trommel crusher and barreled for ship- 
ment local concentrators. Evapora- 
tion the mother liquor started 
the lead-lined secondary evaporators, 
then transferred ft. diameter 
ft. iron pan for finishing. Re- 
covered acid returned the process. 

Reduction Bismuth-Bearing Ores 
lead ores this district contain 
practically bismuth. the lead 
produced from them was low bis- 
muth, without making necessary the 
installation process for eliminat- 
ing bismuth from lead. During the 
last five years, however, the dry ore 
belt this district has been exten- 
sively developed. The ores from this 
area are high silver, containing 
also copper, antimony, bis- 
muth, and lead. Due the high 
bismuth content this ore, could 
not treated with the low-bismuth 
ores without installing process for 
extracting the bismuth from the lead. 


fume recovered one section 
the baghouse. 

The roast product charged 
reverberatory with silica, litharge, and 
coke breeze, producing bullion 
taining per cent the silver and 
per cent the the 
charge. This direct, pro- 
dueing low- and high-bismuth lith- 
arge, and doré, which refined 
Monareh furnaces. The low-bismuth 
litharge returned the reverbera- 
tory, and the high-bismuth litharge 
stored for the production common 
lead. 

Treatment Smelter Gases—The 
gaseous products from all smelting 
operations are treated remove dust 
and fume before being discharged 
the atmosphere. The efficiency such 
operations checked continuously 
MeMichael sampler installed the 
discharge stack. This sampler indicates 
daily average lead loss less than 
0.15 per cent. Two types gas treat- 
ers are used. Gaseous products from 
the blast furnace, lead refinery, and 
silver refinery operations are filtered 
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baghouse. The dust and fume con- 
tent the more corrosive roaster gas 
electrically precipitated Cot- 

The baghouse large rectangular 
brick structure divided into seven 
tions, which are subdivided, below the 
thimble floor, into four fume-collection 
chambers. Each section contains 400 
18-in. 30-ft. bags, arranged 
rows each. The bags are sus- 
pended from rods with the top ends 
fitted over sheet-iron thimbles and the 
lower ends secured floor thimbles 
below. The rods, from which the bags 
are suspended, are attached chain 
operated motor-driven eccentric 
one end and heavy spring the 
other. Thus actuated, the bags are 
shaken four-hour intervals, and the 
resultant fume settled the col- 
lection chambers below. When 
fume has accumulated, the sec- 
tion off and the chambers are 
opened. The collected fume contains 
sufficient carbonaceous material 
burn. 

The fine fume rather completely 
agglomerated the heat developed 
during its slow burning, and the re- 
sultant product removed from the 
chambers and returned the reg- 
ular smelting Approximately 
500 lb. such material per operating 
hour collected five baghouse sec- 
tions used for filtering the mingled 
gases from the blast furnace, lead 
refinery, and silver refinery. Its analy- 
sis follows: Ag, 7.5 Cu, 0.05 
per cent; Pb, 56.8 per cent; Fe, 0.8 per 
cent; insol., 1.0; 5.2; Zn, 9.1; Sb, 
6.5; and As, 0.7. Two baghouse 
tions, fed separate auxiliary fans 
and flues, are isolated for collecting 
material widely differing from the 
above analysis, such high antimony 
fume. These two sections serve for by- 
product and special reverberatory op- 
erations. 


Handling Baghouse Gases 


Two fans, one held spare, de- 
liver between 180,000 and 200,000 
gas the main baghouse sec- 
tions. The volumes discharge gases 
from the various operations served are 
follows: Refinery furnaces, silver 
refinery, 40,000 350 deg. 
Softening furnaces, 15,000 
300 deg. Blast furnaces, 100,000 
400-600 deg. The total 
volume entering the baghouse in- 
ereased the influx air necessary 
maintain inlet temperature not 
exceeding 210 deg. The intake 
actuated damper the bag- 
house inlet. The draft the furnace 
end the feed flue varies between 0.1 
and 0.3 in. water, and pressure 
from 0.2 0.5 in. water exists 
the baghouse inlet. double fan, 
utilized both the baghouse 
and Cottrell gases through the dis- 
stack, maintains draft 


0.3 0.5 in. water the baghouse 
outlet. 

The more corrosive gases from the 
Dwight Lloyd sintering are passed 
through Cottrell treater. Volume 
and temperature the roaster dis- 
charge gas varies with the nature 
the sinter charge and the number 
machines. Normally, with eight ma- 
chines operation, the volume gas 
entering the spray chamber, from 
200 350 deg. F., varies between 
90,000 and 150,000 


Roaster Gas Humidified 


For efficient precipitation, 
necessary humidify the roaster gas 
before its entry into the Cottrell 
treater. Thus, the dust- and fume- 
laden gas passed through spray 
chamber where sufficient water con- 
tacted result 3-5 per cent mois- 
ture content the solids precipitated 
subsequently. The spray chamber 
built brick laid acid-resistant 
mortar and divided into two sections 
facilitate roofing, the roof being 
constructed laminated 2x4s, pro- 
tected with creosote. Each section has 
four baffles, two upper and two 
lower, spaced 15-ft. intervals, and 
the floor slopes toward the intake 
end discharge launder. The cross- 
sectional area great enough de- 
erease the velocity the incoming 
gas point where each spray will 
handle 1,500 ¢.f.m. gas. Condition- 
ing water delivered the spray 
nozzles 250-lb. pressure per square 

The nozzles are brass with stain- 
less-steel disks, the centers which 
are drilled with openings, and 
are connected the headers 
means stainless-steel nipples. Each 
nozzle delivers g.p.m. water 
atomized spray. About half the 
incoming water absorbed the 
gas stream, partly vapor and partly 
the suspended solids; the other half 
settles with precipitated dust the 
spray chamber floor. About per 
discharge launder Dorr thick- 
ener and Oliver filter. The remainder 
the collected solids flushed peri- 
odically concrete settling tanks pro- 
vided. 

From the spray chamber the con- 
ditioned fume-laden gas conveyed 
through acid-resistant brick flue 
the Cottrell plant. This treater 
submerged-pipe, down-draft type, di- 
vided into two rows seven sections, 
each containing 12-in. pipes ft. 
long secured grid framework 
below and thimble floor above. 
The pipes constitute the positive 
trodes; No. gage iron wires in- 
serted centrally through the pipes 
comprise the negative electrodes. The 
grid supports from which the negative 
wires are suspended are 
insulators placed within the sections, 
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thus preventing short-cireuiting con- 
densation. Both pipes and wires are 
rapped mechanically; the pipes 
means suspended hammers, each 
hammer being located rap 
four pipes, and the wires means 
rods which swing between two 
rows wires. 

The fume-bearing gas, tempera- 
tures ranging from 100 125 deg. 
F., enters the various sections the 
top and passes down through the 
charged pipes and wires. The fume 
collected pipes and wires and the 
clarified gas are conveyed upward 
outlet flues just below the thimble 
floor. 

Rapping done two-hour in- 
tervals, the dislodged fume settling 
the collection chambers below. 
the baghouse operation, upon the 
sufficient fume, the 
chamber ignited and the material 
sintered before being returned the 
smelting Fume recovery, under 
present conditions, approximates 200 
lb. per operating hour. The 
nature this material portrayed 
the following typical analysis: Ag, 
6.0 Cu, 0.1 per cent; Pb, 67.0 
per cent; Fe, 0.3; insol., 1.0; 9.5; 
Zn, 1.5; Sb, 0.3; As, 0.6. 

The power plant consists three 
15-kva. and one 30-kva. single-phase 
a.c. generators with rectifier sets. The 
transformers are rated from 200 
100,000 volts. Three rectifiers are used 
one time and, arrange- 
ment, any the four rectifiers can 
connected any one the three 
bus lines the treater. 


New Research Facilities 
Available 


Research Laboratory During the 
past year, new research laboratory 
has been completed. This unit, housed 
structure, well equipped handle 
wide range metallurgical prob- 
lems, both laboratory and pilot- 
plant seale. The ground floor, consist- 
ing three 16x40-ft. bays, com- 
prises one large room designed 
accommodate general tests 
and high-temperature investigations. 
analytical laboratory, experimental 
laboratory, combined storage and 
work room, and office the 
second floor. The third floor the 
present time serves for general equip- 
ment storage. 

The smelter staff comprises the fol- 
lowing men: Beasley, super- 
intendent; Schuttenhelm, assist- 
ant superintendent; Feddersen, 
assistant superintendent; John- 
son, chief chemist; Harold Lee, 
research engineer; Gittinger, 
roaster and blast furnace foreman; 
George Dunn, baghouse and Cot- 
trell foreman; Hausen, lead re- 
finery foreman; and Donaldson, 
silver refinery foreman. 
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All sulphide ores and concentrates received the Bunker Hill 

smelter must double-roasted reduce the sulphur mini- 

mum. This done battery ten standard Dwight Lloyd 
sintering machines, three which can seen here 


Desilverizing the degolded and softened lead bullion done 
one two 225-ton cast-iron kettles shown here 


One the two 225-ton holding kettles used casting the refined 
lead bullion 


Experimental converter and reverberatory Bunker new 
research laboratory. Equipment permits handling metallurgical 
problems both laboratory and pilot-plant scale 


unker 


Operations 


Brick-lined bullion pot receiving lead that being drawn off from 
blast furnace through leadwell. When full, will carried crane 
the drossing kettles 


the lead casting wheel. The bullion siphoned the latter from 
the holding kettle. The wheel has 150 100-lb. molds 


the silver refinery the smelter. The liquated crust resulting 
from the treatment the pressed silver dross obtained desilver- 
izing treated Faber Faur furnaces distill the zinc 


Nine 5x40-ft. Burt filters handle the pulp the electrolytic zinc 
plant, after leaching complete, drawing from holding tank 


leaching, done six 25-ft. Wedge-type furnaces having seven 
working hearths and one drying hearth 


Lead-lined tanks such these are used for leaching and for 
purification the electrolytic zinc plant 


Purification the zinc solution produced leaching, 

the zinc plant, carried steps, the impurities being successively 

precipitated and filtered out the iron Shriver plate-and-frame 
presses seen here 


Electrolyte from the cells cooled, be- 

fore being recirculated, passing 

through lead-lined boxes containing 

total water-cooled cooling units, 

each baffled make the water 

ment the zinc plant contains 452 cells. 

Each cell has aluminum cathodes and 

Casting cadmium the electrolytic cad- anodes cast lead-silver alloy 

mium plant. cast into slabs, anodes, 

balls, pencils desired 
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Making Electrolytic Zinc 


the Sullivan Plant 
Metal 99.99 per cent plus grade now being produced 


and even greater purity sought the company 


Woolf 


Superintendent 


Crutcher 


Assistant Superintendent 


Sullivan Mining Company’s 
Zine Plant 


EFORE THE DAY the flo- 
tation process any com- 
mercial electrolytic zine pro- 
cess, the management the 
Bunker Hill was actively investigat- 
ing the possible resources the then 
so-called “complex” 
ores the Coeur d’Alene district. 
similar early period James Me- 
Carthy, president and manager the 
Hecla Mining Company, began study- 
ing the possibilities the Star mine. 

Experimental work looking toward 
reduction process for this type 
ore was initiated the Bunker Hill 
management that time. Research 
chloride zine processes, culminating 
the operation pilot plant, pre- 
ceded the initiation, the fall 
1918, experimental work sul- 
phate electrolytic process. was early 
recognized that electrolytic zine 
process became the more practical com- 
mercially the product treated 
zine tenor. Mills the 
district operating lead-zine ores 
had used and were using the latest 
concentration processes and equipment 
recover much possible the 
zine minerals the highest grade 
concentrate. However, the minutely 
subdivided and microcrystalline type 
ore—the “complex” ore 
the time—could not treated 
with any degree commercial suc- 
cess. the same time, therefore, 
sulphate electrolytic testing was start- 
ed, research flotation these ores 
was begun. First float 
lead and zine minerals alone was at- 
tempted later experiments with select- 
ive flotation were tried, and, the 
experimental work proceeded, many 
the early-day leading selective flo- 
tation metallurgists were consulted. 
Ores representative the various 
types the district were concentrated 
test mill and the resulting concen- 
trates were treated experimental 
electrolytic-zine pilot plant. 

While this was being done, atten- 
tion was directed the Tainton-Pring 
patents and electrolytic zine process, 


Kellogg and the pilot plant was 
converted such changes and spe- 
cial equipment were necessary for 
the high-acid, high-density electrolytic 
zine process which appeared adaptable 
for the treatment Coeur d’Alene 
zine concentrates overcoming diffi- 
culties caused particular their 
silica and cobalt content. 

situation the time made seem im- 
possible that local new enterprise 
could compete with the older well-es- 
tablished zine industry, both retort 
methods and electrolytic work. The 
only chance for success this work 
little different and little better than 
former practice. 

connection mainly with attempts 
improve the expected life the 
anodes used the zine but with 
hope also improvement 
purity the zine deposit, tests were 
started substituting alloys for the pure 
lead anodes which had been used. 
This led into protracted research 
which many binary and ternary 
alloys were tried but which resulted 
the establishment the superiority 
silver-lead alloys for anode material 
zine electrolysis because anodes 
this composition did ac- 
complishing the two objectives antic- 
ipated when the research was begun. 
The use silver-lead 
since become standard practice not 
only this plant, where they have 
always been used, but many elec- 
zine plants throughout the 
world; also, other plants are now ex- 
perimenting with silver-lead anodes 
under their individual conditions 
electrolysis. 

Concurrently, also, study was be- 
gun the pilot plant for improving 
the elimination cadmium from puri- 
fied zine sulphate solution, which study 
has been continued the commercial 
plant with resulting success. 

Before embarking definitely the 
program building the commercial 
plant and the development 
the Star mine, number metallur- 


gists, experts zine prac- 
tice, investigated the project; par- 
ticular, Dr. Walter Ingalls, New 
York, was engaged not only pass 
the merits the whole project, 
metallurgically and commercially, but 
also act referee and work out 
with the power company cost sched- 
ule for power. 

the purity metal was improved 
the pilot-plant operation, analytical 
methods were studied and improved 
also and the company’s metallurgists 
and chemists were quite confident 
the ability the commercial plant 
produce zine 99.99 per cent purity, 
grade metal not previously ob- 
tained for commercial production 
quantity shipment. After actual pro- 
duction “Bunker Hill” slab zine 
commenced November, 1928, stock 
metal was purposely accumulated, 
samples which were taken 
and analyzed the labo- 
ratory and duplicates were sent 
some the best-known chemists 
the United States for analysis. 
nally, 99.99+ per cent zine was an- 
nounced and guaranteed. 

this time, also, test bars 
base die-casting alloys No. XXI were 
made with per cent zine ac- 
cording the specifications the 
American Society for Testing Mate- 
rials. These bars were also analyzed 
and tested. The results proved favor- 
able, demonstrating without question 
the superiority alloys this com- 
position, and subsequently the Society 
adopted per cent zine for all 
die-casting alloys. 

the operation the Sullivan 
Mining Company’s zine plant, atten- 
tion has been continually directed 
the purity its zine, indicated 
the curve. Recent production has 
the analysis follows: Lead, 0.0004 
per cent; cadmium, 0.0001; iron, 0.- 
0004; copper, 0.0008; zine differ- 
ence, 99.9983 per cent. Steps are be- 
ing taken reduce the content 
impurities with the hope 
nine zine will become actuality. 


The Personnel 


The zine plant staff comprises the 
following: Woolf, superintend- 
ent; Crutcher, assistant superin- 
tendent; Emmett Waltman, mechani- 
superintendent; Vernon Roehl, 
chief clerk and office manager; Angus 
Bethune, chief chemist; Gunnar 
Stendahl, Arthur 
Dunkle, chief electrician; Lenore Fish- 
er, assistant chief electrician; 
Neubauer, master mechanic; Henry 
Biotti, purchasing agent and ware- 
houseman; Charles Noonan, roaster 
department foreman; Henwood, 
leaching department foreman; Greg- 
ory Popoff, purification department 
foreman; Robert Lafferty, electrolytic 
and melting department foreman; 
Glenn Waltman, general outside fore- 
man. 
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PLANT the Sullivan Mining 

Company, owned jointly the 
Bunker Hill and Sullivan company 
and the Hecla Mining Company, 
Silver King, Government Gulch, 
mile from the Bunker Hill smelter and 
about three miles from Kellogg. 
branch line the Union Rail- 
road furnishes transportation. The 
presence the railroad and con- 
venient hillside slope approximately 
deg. upon which erect the main 
building, which utilizes gravity flow 
far possible, determined this loca- 
tion. 

Roasting—Zine concentrates are re- 
ceived railroad the top 
eight 300-ton storage bins. 
Dump ears are discharged directly and 
box cars are unloaded with slip 
and air tugger hoist, the 
concentrates dropping from the 
door. 

the bottom each bin two belt 
feeders discharge onto one series 
conveyors which deliver the concen- 
trates, after passing over Weightom- 
eter, set 30x12-in. rolls break 
lumps and frozen chunks. Beneath 
screw conveyor which discharges 
the concentrates into bucket eleva- 
tor, into which ground oversize 
cine, sweepings, barrings, and flue and 
Cottrell dust are also fed other 
conveyors. 

The elevator raises the feed the 
tripper floor and dumps into 
short conveyor, which driven 
relatively high speed (over 100 
r.p.m.) and acts primarily mixer. 
Water can added. The screw dis- 
charge uniform mixture having 
the proper moisture give low flue 
dust and satisfactory furnace opera- 
tion. 

The mixed feed delivered con- 
veyor and tripper any one the 
feed hoppers for six roasters. These 
are 25-ft. Wedge-type units with seven 
working hearths and top dryer 
attached the rabble arms, which 
the feed off shelf the bot- 
tom the bin. satisfactorily con- 
stant amount feed thus scraped 
onto the dryer hearth each revolu- 
tion. Adjustment the amount 
made varying the active length 
the scrapers. 

Each hearth has two air-cooled rab- 
ble arms and hearths and 
there are also 
arms. These are arranged that the 
cooling air discharge from the two 
rabble arms the hearth next below 
may sent through the air arms and 
distributed over the hearth through 
series holes along their length. 
Thus, air used cool the arms 
No. hearth, and thereby being heated 
itself, can distributed over the No. 
hearth through the air arms that 
hearth may exhausted the at- 
mosphere. The cooling air supplied 


fan for each furnace with 
tion outside get the coolest air avail- 
able. The fans are directly connected 
15-hp. motors. 

Roasters are driven 10-hp. mo- 
tors belted gear speed-reduction 
units. The roaster shaft carries the 
rabble and air arms. the coupling 
between speed reducer and pinion two 
pins are inserted which will sheared 
before rabble arm breaks, stuck. 
oil burners are used, two set per- 
manently the No. hearth and one 
No. Portable burners are used 
required other floors, especially 
when starting furnace after 
long shutdown, during barring 
deg. Bé. used. 

Furnace gas discharged through 
two uptakes connected from the top 
hearth the main flue. Dampers 
each uptake control the draft. Each 
uptake has clean-out door near the 
top the furnace. The main flue 
the balloon type and about 1,100 ft. 
long. the roasters with the 
Cottrell plant the stack base 
hill 400 ft. higher than the roasters. 
Clean-out doors are provided along the 
flue. The Cottrell made two 
units, each having five sections se- 
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1929 1930 1932 


(to remove lumps) into Jacoby con- 
veyor. Provision also made for by- 
passing any incompletely roasted ma- 
terial that may returned. The 
conveyor and elevator de- 
liver the vibrating screen. 
Undersize from the 30-mesh screen goes 
storage the leaching department 
and oversize storage for further 
treatment. Coarse chunks 
furnace barrings and crusts are 
gyratory and stored. 

The oversize and the 
barrings are ground dry ball mill. 
eareful check necessary the 
size the ground product, and none 
made, but the amount feed 
adjusted that the discharge fairly 
fine. The ground material sent 
storage, from which drawn 
desired mix with the roaster feed. 
Difficulty was had getting uniform 
amount the ground oversize and 
the flue and Cottrell dust into the 
roaster feed mixture because the 
physical nature these fine products. 
Eventually, use rather long in- 
closed conveyors and 
vibrators the storage tanks, “surges” 
and “runs” the fine material were 
stopped and uniform amount each 
product was put into the roaster feed. 


1936 1937 1938 1939 


The trend toward zinc shown this graph. Since the 99.99 per cent grade 
was established the effort toward greater purity has been unending 


ries, that the gas treated five 
times. Two rectifiers serve each unit, 
that higher voltage can used 
the last units the series give 
complete precipitation. From the treat- 
the gases pass into the stack, ft. 
diameter and 250 ft. high. They are 
discharged 650 ft. more above the 
plant. 

Recently the flue dust recovered has 
averaged about 13.5 per cent the 
feed; Cottrell dust, about 
3.5 per cent. Over the years there has 
been gradual the amount 
dust produced, finer grinding has 
been resorted the concentrators, 
but the percentage seems stabil- 
ized about these figures. All flue and 
Cottrell dust returned the roast- 
ing plant and mixed with the feed. 

Samples flue and Cottrell dust 
have given the following range 
assays. 


Acid Water 

Soluble Soluble 
Flue dust 43-49 25-40 7-12 6-9 1-12 
Cottrell dust 20-45 15-25 9-20 2-7 2-12 


The discharged from the 
roaster through drop hole the out- 


side the No. hearth. drops 
through steel chute over grizzly 
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For 1938 the average assay concen- 
trate treated was follows: Zine, 
51.30 per cent; iron, 7.73; insoluble, 
2.75; lead, 3.53 per cent. 

dust-collecting system provided. 
operating labor required. large 
suction fan draws air and dust through 
baghouse, which shaken auto- 

Leaching—Caleine stored five 
150-ton bins and 
drawn needed for the leaching de- 
partment. star feeder delivers 
screw conveyor feeding bucket ele- 
vator, which discharges into distrib- 
uting serew conveyor which fills any 
the ten weigh hoppers over the 
leach agitators. 

There are two 10-ton weigh 
hoppers and one tons’ capacity 
for ground manganese dioxide over 
each leach agitator. star feeder 
each hopper permits addition 
cine manganese dioxide weighed 
amounts required. con- 
trol, good extraction zine made 
one leach, using neutralize 
the final acid and precipitate the last 
the iron. 

The leach agitators are 20-ft.- 
diameter 13-ft. stave tanks with 


leach lining. Recently, against the 
lead lining acid-proof brick has 
been placed, laid with acid-proof 
cement, which (after fifteen months’ 
factory. 

novel construction used for the 
wooden tank make strong enough 
prevent any “working” the tank 
when the pulp being Bent 
angle irons are used place 
hoops and each stave, spaced 
from the adjacent one, bolted 
each angle iron. This gives rigid 
tank structure. 

The agitating mechanism consists 
drive shaft supporting radial 
beam just above the maximum solution 
level. Lead-covered, extra-heavy hy- 
iron pipes, 3-in. inside 
diameter, are fastened this arm and 
extend down vertically within in. 
the bottom. Each two adjacent 
pipes are connected heavy cast-lead 
the bottom. the shaft 
rotates, the arm and fingers attached 
also rotate and keep even heavy 
pulp thorough suspension. 

Connected each tank are two up- 
takes which join into common flue 
connected turn suction fan. 
This system draws off steam and water 
vapor and maintains clear atmos- 
phere the working floor. 
pipe steam coils are provided each 
tank, which 20-lb. steam fed 
maintain the leach temperature 
times heat the acid solution before 
the leach started. 

The batch system leaching 
use. known volume return 
electrolyte, heated about deg. 
sufficient added neutralize 
about two-thirds the acid present, 
and agitation three 
five hours. The amount 
necessary from the acid 
determination (made the operator 
the leach floor) and the amount 
acid soluble zine the daily caleine 
assay. 

The leach temperature rises the 
boiling point, 104 106 deg. C., 
result the heat reaction between 
acid and zine oxide and almost 
plete zine extraction made this 
portion the the minimum 
acid strength during the period being 
grams acid per liter. The iron 
content reaches its maximum the 
end this agitation. This varies from 
grams per liter, depending 
the iron content the and the 
thoroughness the roast. 

The acid remaining the pulp 
neutralized small weighed addi- 
tions When all neutral- 
ized, most the iron has been pre- 
cipitated. Filtration this time 
generally not practical, and improve 
filterability, the leach acidified 
about grams per liter adding 
more return electrolyte. The pulp 
again neutralized carefully with 
and sufficient excess added 


precipitate the iron. Manganese 
dioxide added when required 
oxidize ferrous ferrie iron and in- 
sure its precipitation. Filterability 
definitely improved this reacidifica- 
tion. Further improvement obtained 
adding 0.25 lb. glue per ton 
pulp. Tests for acid, iron, and fer- 
iron are made aid control 
the leach and assure good extraction. 

The leach discharged when tests 
show and readily filter- 
able pulp. The pulp then discharged 
through 6-in. lead pipe into semi- 
stave launder, which delivers 
holding tank fitted with 
agitator mechanism like that the 
leach tank. The holding tank has 
capacity somewhat greater than that 
the leach tank. Pulp from the 
latter discharges the holding tank 
gravity, and the filters are enough 
lower that they too are filled 
Because the gravity flow, 
pumping pulp necessary. 


Filtering the Pulp 


copper pipes deliver pulp 
from the holding tank any one 
nine 5x40-ft. Burt filters. The shells 
are copper-lined steel 
been hydraulically tested 100 Ib. per 
square inch. Since the solution 
copper sulphate, 
all parts the filters which come 
with pulp solution must 
resistant it. Copper, 
bronze, and some stainless steels have 
been found satisfactory. The pulp 
filtered, wash waters, and air for 
earrying the filtration are all ad- 
mitted through the hollow trunion 
the head end the filter. The filter 
rotated bull gear around the 
shell near the head end, which meshes 
with pinion driven 35-hp. three- 
speed motors. 

Inside the filter shell there series 
wooden filter boards, lining the cir- 
There pipe nipple 
through the shell from each 
the 20-ft. long boards, which 
discharges filtered solutions and wash 
waters into separate sumps. The solids 
from the pulp are collected the 
board surface. Temperature the 
entering pulp approximately 
deg. and the solution leaving 

The filter approximately 
follows: The filter first filled 
almost completely with pulp, the 
valve closed, and the filter started 
rotating. Then 35-lb. air pressure 
applied. When filtration complete, 
the cake cracks, permitting air blow 
out through the discharge nipples. This 
the signal for starting the washing, 
which consists the addition three 
wash waters gradually decreasing 
zine content, “blow” indicating the 
filter dry being waited for between 
each addition. The amount water- 


lead smelter. 


soluble zine left the cake thus 
reduced satisfactory figure and 
repulping started. Repulping water 
added the filter and rotation 
started; then slight vacuum ap- 
plied. This draws air from the out- 
side and releases the filter cake from 
the canvas. This operation continued 
until the filter cake thoroughly re- 
pulped into thin slurry. Discharge 
ports are opened the end and the 
slurry runs out into launder, which 
delivers two 30x9-ft. stave stand- 
ard Dorr thickeners. The filter then 
washed out with additional repulping 
water, the discharge ports are closed, 
and excess water blown out, after 
which ready for another charge. 
The entire cycle requires 
hours, depending filterability, age 
filter, and size pulp charge. The 
filtrate pumped through rubber hose 
storage tanks, from which goes 
gravity the purification depart- 
ment. Filters have capacity from 
130 tons pulp per hours. 
When output falls below the lower 
limit, new filter cloths are needed. 

The overflow from the Dorr thick- 
eners passes storage tank, from 
which drawn for repulping addi- 
tional filter cake. The spigot product 
goes one more three 10x12-ft. 
Oliver continuous filters, the cake 
from which goes one both 
two Ruggles- 
Coles dryers, where the moisture con- 
tent reduced approximately 
per cent. This product shipped 
The dryers are pro- 
vided with dust collectors, but 
the dust loss nil, since the final prod- 

tion produced the leaching depart- 
ment contains impurities, chief among 
which are copper, cadmium, cobalt, 
antimony, and nickel. There are others 
also, some which not interfere 
with electrolysis and others minute 
amount completely removed 
the purification for the other metals 
that they require special attention. 

Solution, received the purifica- 
tion department, contains about 215 
grams per liter 300 mg. per 
liter copper, 600 mg. per liter 
balt, mg. per liter antimony 
plus 

Present 
magnesium, iron, caleium, and some 
sodium and potassium, addition 
the impurities mentioned. 

The solution drawn from storage 
tanks, where has been heated 
deg. C., through 6-in. copper 
pipe, fitted the discharge end with 
rubber hose and pinch cocks instead 
valves, into 22x15-ft. wood-stave 
tanks. Tanks for this operation were 
originally lead-lined. They have all 
been replaced now wood tanks hav- 
ing staves in. thick without lead lin- 
ing. These cost much less repair. 
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fact, all neutral solution storage 
tanks are now the same construc- 
tion the agitator tanks. There are 
seven purification agitator tanks, each 
equipped with paddle agitator made 
6-in. copper pipe. each tank 
there are lead-pipe steam coils 
maintain the solution tem- 
perature that most efficient precipi- 
tation impurities zine dust may 
obtained. 

Purification carried steps, 
tests and experience have shown 
that impurities can removed thus 
more easily and completely. the 
first agitator copper taken out fairly 
completely; the solution then fil- 
tered, and cobalt, nickel, and anti- 
mony plus are reduced per- 
missible limits another agitator. 
The bulk the cadmium also pre- 
cipitated here. filtration 
now removes the precipitated impuri- 
ties and the final treatment for the 
removal cadmium carried out 
the filtered solution. When cadmium 
removal finished, the solution 
again filtered, this time the neutral 
storage tank. 

The final filtrate from the last puri- 
erystal clear, water-white 
solution about 220 grams 
zine per liter and less than mg. 
cobalt and cadmium and less than 
0.1 mg. antimony per liter. 
attain this purity, control 
operations necessary. Chemical 
methods for quick accurate determina- 
tions small amounts the chief 
impurities are essential, these 
have been developed our staff. They 
are made the purification oper- 
ators. check sample each batch 
automatic sampler and assayed. 
from the Laboratory required 
before any batch solution may 
drawn the electrolytic department. 

The residue produced the puri- 
fication department (all step residues 
combined) assays about follows: 
12; cadmium, 28. Cobalt, nickel, 
and antimony are present rela- 
tively small amounts. This material 
treated the cadmium plant. The 
solution which returned the 
zine plant, and cadmium metal. 

The filters this department are 
Shriver plate and frame filter presses 
made iron. The filter medium 
standard canvas duck, backing 
30-lb. Kraft paper. Use 
paper assures clear solution and 
reduces the labor required for clean- 
ing, peels readily off the canvas, 
leaving little washing done. 
New papers are put each time the 
press opened. Some corrosive at- 
tack the iron presses solution 
has been noticed. Press parts have 
been coated means metal spray 
gun with lead, also Everdur metal. 
These coatings are being tested. 


Electrolytic the cell 
room there are 452 cells, divided into 
three units, two 150 cells each and 
the third 152. The each 
unit are series electrically but 
parallel for solution flow. Each unit 
supplied with power motor- 
generator set consisting synchron- 
ous motor direct-connected two 
d.c. generators rated 4,000 amp. 
each 500 volts. The motor power 
2,300 volts and rated 4,400 kva. 
Recently the sets have been run 
slight overload under test condi- 
tions. interconnecting bus the 
generator room arranged that 
any generator set may used any 
unit. 

Each contains cathodes and 
anodes. Cathode current density 
approximately 100 amp. per square 
foot submerged area. each eell 
there are two lead-covered wooden 
frames, which the cathode guides 


alloy. They are 3/16 in. thick and 
are grid construction, per cent 
the total area being taken 
holes through the anode. They are 
melted and recast when necessary. 
Their life varies greatly. Some now 
service have been used ‘three years 
more. 

Cells are not cascaded but are set 
two rows each for two 
the units and four rows each 
the third unit, all the same floor 
level. They are side side instead 
end end usual plants using 
the cascade principle. wide aisle 
provided between the various rows 
cells minimize the chance 
operator shorting across from one 
row the other. 

The 1x2-in. copper busbars between 
each two are supported inde- 
pendently the cells and are insu- 
lated from each cell porcelain 
blocks. Each busbar 


Stacking electrolytic zinc slabs for storage the Sullivan plant 


are attached for holding the electrodes 
proper relation each other. Cath- 
odes slide and down groove 
the center the guide and the 
anodes are held against its sides. Uni- 
form spacing thus maintained. Since 
the distance between anode and 
ode but in., essential that 
the spacing uniform, prevent 
treeing the deposit and consequent 
low efficiency. The cathode 
guides are wood impregnated with 
paraffin and last about days. 

Cathodes are made alumi- 
num plates welded aluminum 
header bar. The ampere load per cath- 
ode about 650, avoid heat- 
ing, good contact required between 
and busbar. for each 
cathode soldered and bolted the 
busbar, and the contact area the 
cathode header bar which slides into 
the clip The result- 
ing contact shows only few millivolts 
drop when full power on. Period- 
ically the plating the cathode 
header bars renewed. 

Anodes are made cast lead-silver 
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bus for one and anode bus for 
the adjoining one. All copper 
therefore between the boxes and 
there not much possibility con- 
taminating the solutions with copper 
from the busbar and elec- 
trode contacts. 

Solution cireulated continually 
through the rate approxi- 
mately g.p.m. per Flow for 
furnishing the grav- 
ity from overhead lead-lined laun- 
ders, which discharge through hard 
rubber pipes, one the center each 
cell. are two overflow dis- 
charge pipes, one each end each 
and these also hard rubber 
inside the cell but hose below the 
They discharge into lead-lined 
sump. One these sumps below 
each row cells and each has suffi- 
cient permit dropping the 
solution from all cells above it. Thus, 
ease prolonged power interrup- 
tion, the solution may dropped 
from the instead removing 
the cathodes from them. 

Solution flows gravity from the 


? 
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sump through lead-lined launders into 
storage tanks, from which supply 
continually drawn feed the hard- 
lead Antisell-type circulating pumps. 
pumps raise the solution 
high enough that flows gravity 
through cooling boxes and then 
the overhead feed launders above the 
cells. 

The electrolyte cooling equipment 
consists seven lead-lined cells 
boxes each containing water-cooled 
lead-cooling units. The lead-cooling 
units are ft. in. ft. in. 
inside dimensions and are 
that water flows back and forth from 
end end the unit six times be- 
fore being discharged. 
from the storage tanks pumped 
through these cooling boxes such 
way that the solution passes over the 
cooling unit surfaces and into the 
cell feed The coolers are 
connected that the solution may 
sent through the individual coolers 
either series parallel. have 
obtained best results sending the 
solution through series, using 
many coolers may necessary 
maintain the cell temperature the 
desired point. Water-flow par- 
allel through the individual units. 
Rated pump for drawing 
water from the storage reservoir and 
putting through the cooling units 
6,500-g.p.m., made two 1,500- 
pumps and one 3,500-g.p.m. 
pump. 

Neutral solution drawn the 
cell room instead con- 
tinually general practice. 
iron launder connecting the purified 
solution storage and the electrolyte 
storage tanks delivers the neutral solu- 
tion the room. Return 
trolyte pumped back the leaching 
plant storage tanks through lead- 
lined iron pipe and solid lead pipe, 
both being satisfactory. The pump- 
ing return electrolyte the stor- 
age and circulate through the cool- 
ers and cell circuit done Anti- 
sell-type lead centrifugal pumps. 

The neutral solution addition the 
cycle follows: Assume that the 
acid the electrolyte has 
reached per cent. portion equiv- 
alent about one-fifth the total 
volume the cireuit pumped 
the leaching department acid storage 
and equivalent amount neutral 
solution drawn from storage the 
cell This reduces the acid 
the cell room approximately per 
cent. Electrolysis continued until 
the acid content the circulating elec- 
trolyte reaches per cent, when the 
solution required per ton cathode 
produced. 

Cathode deposits hours old 
are made, depending plant and 
solution conditions. Aluminum 
odes are withdrawn one time 
for stripping and clean (stripped) 


cathode immediately dropped into 
the cell place the one removed. 
After draining, the cathodes are piled 
trucks and hauled the stripping 
room, where the stripping the zine 
on. Cathode zine piled 
bundles 700 800 lb. and loaded 
trucks for weighing and transfer 
the melting furnace. 

froth maintained reagents 
top the solution the cells, 
which prevents the production gas 
the cell room. masks respira- 
tors are needed even men who work 
the room continually. The are 
made wood with lead linings and 
have given good service. Cell-room 
layout and general construction have 
proved satisfactory. Anodes and 
are cleaned periodically manganese 
dioxide crew working continually. 
The frequency cleaning deter- 
mined factors having bearing 
cell operation. 


Casting the Metal 


Melting and the melting 
department there are two 15x28-ft. 
oil-fired reverberatory furnaces with 
inverted arch hearth. The entire melt- 
ing hearth set steel pan sup- 
ported I-beams give air cireula- 
tion beneath. There are two ladling 
wells the end the furnace oppo- 
site the fire box, which are heated 
light oil fires maintain satisfactory 
separates the ladling from the main 
furnace bath prevent dross from 
getting into the ladle. 

Each furnace holds about 100 tons 
molten metal the hearth. Molds, 
for standard slabs special shapes 
required, are set line reached 
the ladle traveling crawl 
overhead I-beam. The ladle car- 
ries from 350 400 molten 
metal. The two-man crew 
takes the furnace, the casting, 
skimming, and storage slabs. They 
also charge and dross required. The 
furnace drossed after charging 
twice per month wall and arch accre- 
tions are barred down. 

Charging equipment consists 
electrically driven hoist which lifts 700 
piles cathodes from the 
trucks, raises them the top the 
furnace and permits them slide 
down inclined steel chute through 
opening the top into the molten 
bath the hearth. swinging door 
over the opening prevents excess air 
from entering while charging. 

All metal produced “Special High 
Grade” according the specifications 
the American Society for Testing 
Materials. Special care taken 
avoid contamination and get 
sample. sample the 
metal being cast taken from each 
ladleful and into small stick. 
When each 50-ton lot completed, 
the sticks made during its production 


are melted together clean graphite 
and thoroughly stirred. The 
molten sample then granulated 
pouring thin stream into distilled 
water and the sample taken the 
laboratory before the lot released. 

Dross formed melting the cathodes 
treated tumbling barrels with am- 
monium chloride added recover 
much possible the entrained 
The dross remaining contains relative- 
sold without further treatment. 

Any metal removed from the fur- 
nace never returned it. This in- 
skimming, spills, and metal 
from dross. All this eventually 
melted and converted into zine dust 
the usual method for plant use. 
Since nothing but cathodes are fed 
the furnace, all chance contami- 
nating the metal eliminated. 

Cadmium Plant—Purification 
due resulting from the purification 
zine-plant solution with zine dust and 
containing copper, cadmium, cobalt, 
antimony, nickel, and zine sampled, 
weighed, and stored the cadmium 
plant bins. This material treated 
the cadmium plant for the recovery 
cadmium, copper, and zine and the 
elimination the other impurities, 
that the solution containing the zine 
may returned the zine plant and 
zine eventually recovered from it. 

The residue broken pebble 
mill, lined with silex blocks, into 
slurry, using previously accumulated 
wash water. The residue partly oxi- 
dized and some copper sulphate goes 
into solution, the grinding mill must 
resist corrosion; hence the pebbles and 
silex lining. The slurry goes grav- 
ity leaching agitator, where the 
bulk the cadmium, zine, and some 
other impurities dissolved, leaving 
residue cement copper containing 
per cent copper. This 
plate-and-frame press. The filter cake 
(cement copper) stored and eventu- 
ally shipped the smelter. 

Solution from the filtration 
the foregoing contains most the 
cadmium and zine which was the 
original purification residue and also 
other impurities minor amounts. 
pumped lead-lined tank with 
agitator similar the purification 
agitators the zine plant and zine 
dust added precipitate the cad- 
mium Filtration through 
bronze plate-and-frame filter press 
again separates the solids. The cake 
cadmium sponge containing from 
steam plate and allowed oxidize 
partially. 

The filtered solution from sponge fil- 
tration contains chiefly zine with 
grams cobalt and lesser amounts 
nickel, antimony, and other impurities. 
put into purification agitator 
and the impurities are precipitated 
with zine dust. When they have been 
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removed determined tests, the 
solution again filtered, the filtrate 
going the zine plant for recovery 
zine and the filter cake storage for 
possible future re-treatment. 

The cadmium sponge, partly oxi- 
dized the steam plate, treated 
agitator with acid electrolyte from 
the cadmium The cadmium 
readily dissolved, sufficient sponge 
being added neutralize the acid com- 
pletely. Filtration bronze plate- 
and-frame press separates any excess 
sponge present and gives clear neu- 
tral solution cadmium sulphate with 
some zine sulphate. This the feed 
added the same manner the 
neutral solution addition the 
cell Metallics the excess 
sponge used the leach are sufficient 
precipitate small amounts copper 
which times may present. The 
filter cake from this filtration re- 
turned the pebble mill and into 
the again. 

The cells are similar 
the zine cells and the operation 
much the same. Current density 
only about amp. per square foot, 
and the voltage per cell low, about 
2.5 volts per cell being normal. The 
electrolysis not nearly sensitive 
impurities zine electrolysis, and 
good deposits hours old are 
made, the age depending cell con- 
ditions. Glue used regularly the 
cells additional agent. 

Eventually, impurities, particularly 
zine, accumulate the cell electrolyte 
such extent that advisable 
change it. This done plating 
out most the cadmium, then using 
this electrolyte the lixiviant 
leach the zine-plant purification 
residue. The solution thus eventually 
goes back the solution 
circuit and fresh cadmium electro- 
lyte made with sponge and com- 
mercial acid. The stripped 
sheets electrolytic cadmium are very 
thin. They are rolled into bundles 
containing about each and dried, 
about tons’ pressure. This com- 
pacts the sheets enough make them 
melt more readily and with less dross 

The melting carried elec- 
heated cast-iron melting pot 
under caustic-soda cover. Dross 
formed dissolved the fused caus- 
tie and removed necessary. 
The caustic dross mixture 
leached with water, leaving the en- 
trained prills cadmium and the ead- 
mium oxide solids, which are fil- 
tered from the caustic solution and fed 
back the cireuit. The 
solution wasted. 

Molten cadmium drawn from the 
pot from spout near the bottom and 
east into balls, pencils, slabs, 
anodes. All shapes are boxed ap- 
proximately 100-lb. boxes for shipment. 
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Rolling sheet lead the Northwest Lead Company’s plant, Seattle. Soft lead, well 
antimonial lead and other alloys, rolled here 


Bunker Hill Lead 
Has West Coast Outlet 


Seattle manufactures over 100 using 
the metal alloys, for service many 


INCE 1917 the Northwest Lead 
Company, subsidiary the 
Bunker Hill and Sullivan 
company, has operated 

Coast manufacturing outlet 
for Bunker Hill lead. The new plant, 
built Seattle 1937, has all mod- 
ern facilities for making lead and 
lead-alloy products. Cuttings 
president and treasurer, and 
Von Eschen secretary. Law- 
rence metallurgist. Branch offices 
are maintained several points 
the West. 

The company makes more than 100 
different types products for use 
many fields, including the chemical 
industries, water works, building con- 
struction, laboratory construction, ma- 
rine work, plumbing, electrical work, 
art glass work, fishing and ship chan- 
dler’s supplies, pulp and paper mills, 
and users lead also 
handles contracts for lead installations 
for general, ornamental, and special 
purposes the Western United 
States. Its principal production units 
the reduction works, 
department, sheet lead department, 
pipe press department, and the lead 
fittings department. 

Equipment the reduction de- 
partment includes blast furnace, 
lead per hours; 60-ton re- 
verberatory; two 50-ton kettles, and 
numerous 5-ton portable 
loon flues lead baghouse dust- 
recovery unit, where all smoke 
passed through cooling units and 
system virgin wool bags 
before reaching the stack. This pro- 
cess completely removes all lead oxides 


August, 1989—Engineering and Mining Journal 


and other metallics, which are re- 
turned for further treatment. The 
department also includes 
track and 20-ton traveling 
Water for furnace cooling 
drawn from open concrete tank 
where cooled atmospherically 
after being pumped from the jackets. 
Evaporation compensated for with 
water drawn from the city mains. 

The department consists 
five 3,000-lb. melting pots, one 6-ton 
pot, and numerous portable molds. 
small monorail available. 
The press department includes two 
lead-pipe extrusion presses, and trap- 
and bend-making and finishing equip- 
ment, and four melting pots. 

the sheet-lead department there 
are two 5-ton melting pots, horizon- 
tal-bed pan, and vertical 
pan. The rolling unit the 
steel rolls and auxiliary machinery, 
and 200-ft. rolling and table 
for fabricating sheets. Other plant 
units laboratory, machine 
shop, lumber and boxing room, and 
shipping and foreman’s office. There 
ample space for storage. 

Casting slabs for the sheet-lead 
department process requiring 
Casting pans are preheated be- 
fore pouring molten lead and this 
heat only gradually reduced after 

Slabs weigh tons each and 
are cast approximately 4x84 ft. 
in. dimensions. The horizontal pan 
satisfactory for pure lead slabs, but 
the vertical pan special develop- 
ment the company) gives better 
results pouring alloyed metals, 
particularly antimonial 
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Extruding seamless lead pipe hydraulic press the Northwest Lead 
plant. Note the short lengths cut automatic cut-off saw 


with which lead manufacturers usually 
have difficulty. 

After casting and cooling, the slabs 
are carried crane the rolls, where 
they are reduced the desired thick- 
ness. They may rolled hot may 
taken from stock. The 
ton rolls are powered 200-hp. 
electric motor, which also operates 
bed small feed rolls each side 
the mill. Cutter rolls trim the 
sheet and cut into strips when de- 
sired. 

Pure and alloyed lead pipe 
standard and special sizes and forms 
extrusion, using pres- 
sures 1,000 tons. Lead wire, 
wire solder, and various shapes 
bars and fittings, well block-tin 
pipe, are also made. 

Pipe diameters range from 5/32 
in. inside. Most the 
standard pipe sizes conform with na- 
tional standards. Other items are 
made specifications. 

improvement patented the 
Northwest Lead Company 
tion with the extrusion lead pipe 
and lead fittings elec- 
elevated the same rate speed 
the lead, thus making clean square 
production. 


Other items are produced punch 
presses and special machinery, and 
special things are made largely 
hand work. The company also pro- 
duces glazier’s zine bars, for glass 
trim and ornamental purposes, being 
the only manufacturer them west 
Ribbon zine, various 


Lead-burning the seams 


widths, drawn through steel dies, 
producing the desired shape, with au- 
tomatic electric saws, cutting stand- 
ard lengths, extruded. 

Raw material shipped from the 
smelter Kellogg, Idaho, 
form 100-lb. pigs. This ex- 
tremely pure lead, but special alloys 
are also supplied. For 
poses, lead recovered 
plates and other sources, and refined 
the Northwest plant, also used. 
produce soft lead, the battery 
plates are fed into 60-ton reverb- 
eratory, yielding soft lead and anti- 
monial slag. The soft lead trans- 
ferred 50-ton kettles for final re- 
fining and then cast into 
pigs. This lead, marketed under the 
brand name, extremely 
pure. 

The antimony slag mixed with 
battery plates and fed into 
42-in. blast furnace, producing hard 
lead, which refined and alloyed 
various specifications 50-ton pots 
and then cast into pigs. 

Solder produced wide range 
commercial alloys the form 
bar, cake, and wire. Babbitt, type 
metals, and special alloys are other 
items produced the casting depart- 
ment, where fishing supplies, lead 
sash weights, and are also 
made. 

particular interest the recent 
introduction tellurium-lead. The 
company holds rights 
the Western United States make 
this patented alloy, originally Brit- 
ish discovery. The company also 
makes and installs patented skylight, 
known and comprising 
lead-sheathed steel-bar construction, 
combining the strength steel with 
the non-corrosive qualities lead. 
Other contract services the com- 
pany the installation acid- 
handling systems all kinds for acid 
plants and pulp and paper mills. 


lead-lined steel tank 


iin 


te 


Engineering and Mining 


3 


For the Well-Being 
Employee and Community 


and mine rescue, combating dust disease, and providing 
medical and surgical care and recreational 


THE LATTER PART 

1936 Bunker Hill started pro- 

gram for determination and pre- 

vention air dustiness its 
mine, mills, lead smelter, and zine 
plant. One the engineers, Harold 
Carlson, was sent the Air Hygiene 
burgh, for specialized training dust- 
methods. The program drawn 
consists (1) physical examina- 
tions prior employment and reg- 
ular intervals thereafter; (2) routine 
sampling air the mine and 
plants; (3) installation equipment 
for decreasing dust; and (4) periodic 
sampling check the efficiency 
systems. 

The Impinger dust collecting appa- 
ratus (Fisher Company, 
Pittsburgh), the Zeiss koni- 
meter with built-in and 
the Owens jet dust counter have all 
been used. Each has certain advan- 
tages and disadvantages. For count- 
ing, Zeiss with 10x 

Dust surveys are made 
the mine and surface plants. 
large number samples are taken 
during each survey that the true 
conditions any place can deter- 
mined. After routine survey for 
dust made, several 
samples are taken for silica analysis. 
These also are taken with the Im- 
pinger. Many samples dust from 
pipes and rafters have been analyzed 
that comparisons can made with 


the mine, water has been used 
freely wet down walls and muck 
piles shoveling. Ventilation 
has been preventing the 
short the air. Blasting 
postponed until the end the 
shift, and miners are forbidden 
lar holes dry. Much good being 
accomplished making the em- 
ployees dust-conscious. Some experi- 
ments have been made with drills 
which have been plugged that air 
will not enter the steel. These tests 
have not yet proved satisfactory. 


the solarium the Bunker Hill mine. 
School children getting “sunlight” treatment 


However, further work under the con- 
ditions noted and with water sprays 
after blasting, expected minimize 
dust conditions underground. 

Although 
ments have been made, much remains 
done before the dust menace 
under control. 


First Aid and Mine Rescue 


INE RESCUE 
was first used the dis- 
trict fire the Bunker 

Hill mine October, 1912. The com- 
pany had previously purchased three 
Draeger helmets and the Hecla Min- 
ing Company three. short training 
period their use had been given 
the United States Bureau Mines. 
the time the fire, the hel- 
mets were sent Kellogg and were 
used with the Bunker Hill apparatus 
the blaze, demonstrat- 
ing the value the helmet. Bureau 


car was dispatched Kellogg, but 
arrived after the fire had been extin- 
guished. 

1913 Bureau Mines training 
ear began making regular trips into 
the district give instruction first- 
aid and mine work. When 
Kellogg remained until all inter- 
ested employees had completed the 
course. 1923, due fires other 
large mines the district, mine 
rescue car was stationed regularly 
Wallace under full-time director. 
representative the Bureau now 


Mine rescue team the Bunker Hill and Sullivan. The men are equipped with oxygen- 
breathing apparatus, safety goggles, lamps, and hats 


silica samples taken the Impinger 
method. 

When the dust condition plant 
has been determined, improvements 
are made wherever necessary in- 
stalling dust-control equipment. The 
efficiency this equipment checked 
further sampling. 

Much improvement has been made 
following this program dust 
control. the surface plants the 
dust-producing machinery been 
isolated prevent dust 
throughout the entire building. Ex- 
haust systems and water sprays have 
been installed which have greatly de- 
creased the dust content the air. 
Respirators are worn men when 
exposed excessive amounts dust. 


RESCUL 
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comes annually assist him giving 
helmet and first-aid instruction the 
various mines. January, 1939, this 
car was replaced mine rescue 
truck, consisting Chevrolet 
ton chassis and special aluminum 
body. The body was made order and 
has built-in cabinets house first-aid 
and mine rescue equipment sufficient 
for crew for hours. With this 
car any mine accessible. 

addition, the Bunker Hill has 
twelve Paul 
mets with the necessary oxy- 


gen-supply tanks and accessories. Four 
these helmets are kept the mine 
suitable points. The remainder are 
kept two-story, granite-covered 
building, near the portal the Kel- 
logg tunnel, together with adequate 
quantity first-aid and mine rescue 
supplies. Here, one day each week, 
first aid and helmet crews, from vari- 
ous levels the mine, meet with the 
mine rescue director for instruction 

James Wilson director-in-charge 
mine rescue work. 


Compensation 


McBride 


Charge Compensation Department 


EXPERIENCE 

Bunker Hill and Sullivan com- 

pany under the Workmen’s Com- 
pensation Law probably not very 
different from that other mining 
Under the Idaho statute 
the employer has choice three 
plans: the State insurance fund, 
ualty company policies, self-in- 
surance. The Bunker Hill operates 
under the last provision. 

become self-insurer the law 
requires that the employer deposit 
and maintain with the Industrial Ac- 
Board satisfactory security 
assure the payment compensation 
according the terms the law. 
our own the security required 
amounts about per cent the 
annual payroll and about twice the 
amount due approved awards 
under process payment. 

The experience under this provision 
has been satisfactory, not only 
the saving over the rates the State 
fund and companies, but 
the promptness handling and pay- 
ment claims. Only that ear- 
ries his own risk and pays all claims 
directly the self-insurer any differ- 
ent from the employer using one 
the other plans. All are subject 
the rules and approval the Indus- 
trial Accident Board. 

That the filing claims may 
expedited, the injured person pro- 
vided with completed form the 
attending physician, giving the neces- 
sary data for the making his 
which filled out and forwarded 
the Board. After waiting seven days 
the claimant permitted draw his 
compensation desires. The wait- 
ing period applies only full 
four weeks, after which receives 
one day back for each week and 
the end seven weeks paid 
for the full time. Since the law and 
the procedure are specific, the major- 
ity the cases paid and closed 
and the approval the Board 


assured. This feature promptness 
appeals both parties; the employee 
receives his money promptly, when 
needs most, and the employer 
ean keep his files clear cases 
process payment. 

addition the status “self- 
insurer” the company has 
policy which covers all 
losses over $5,000 single accident. 
The premium this nominal and 
its desirability obvious. 

Idaho has just rounded its twenty- 
first year under the Workmen’s Com- 
pensation Law. the interim many 
controversial questions 
adjudicated, that great majority 
claims are settled 
promptly. There is, however, ten- 
pensation laws extend the scope 
purely accidental injury statutes 
include subjects that have always 
been considered their 
very nature. Because this tendency 
new elements have entered into the 
handling claims, some which 
require judicial determination. 


This year witnessed the passing 
Occupational Disease section 
the present Compensation Law, and 
are now operating under its pro- 
visions. The law what known 
“Schedule” law that the dis- 
eases which are compensable must 
substance which known have 
caused the disease. 

Idaho essentially agricultural 
State. Mining, lumbering, and the 
railroads account for 
groups aside from farming and allied 
services. Farming exempt from 
the law’s provisions; the railroads 
operate under the national law, leav- 
ing mining and lumbering the prin- 
cipal objects its provisions. These 
two industries employ little less 
than per cent each those gain- 
fully employed within the State. 
Lumbering, most its branches, 
seasonal and mainly open-air work 
and will not account for much out- 
lay. This leaves mining, with the 
“bad 
cosis, the principal object the 
law. 

Profiting the experiences 
other States, Idaho has made special 
provision for silicosis. Mining 
have certain percentages this mal- 
ady among their crews. other 
words, there liability” 
taken into account. This could 
only done two ways—either 
separating these cases the 
operation before the effective date 
the law, thus cleaning the slate; 
making some provision for 
their care if, and when, disability 
The first these alternatives, 
course, could not done with any 
regard for justice fairness, the 
situation was provided for fol- 
lows: 

The law provides that for period 
twelve years the compensation for 
total disability death due un- 
complicated 


Staff doctors and nurses Wardner Hospital, 1939. See page 
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Industrial Y.M.C.A. class mechanics and electricity using garage and shop 
facilities and fleet equipment the Bunker Hill and Sullivan company 


Wilder 


ONSTRUCTION the Union 
Pacific Railway 1868 seems 

have created the first 

sion when men concentrated indus- 
try occupational class seized 
upon the idea the Young Men’s 
through which groups young men 
might organize themselves seek 
self-improvement along broad front 
balanced development. During the 
succeeding years, much experience 
was gained the Association 
adapting itself the interests and 
opportunities men engaged 
transportation, coal and metal min- 
ing, and other specialized industries. 
This accumulated store experi- 
ence was tapped Kellogg 1910, 
when local club young men, organ- 
ized several years previously 
social, athletic, and literary society, 
began entertain ideas expanding 


shall limited $3,000 any one 
Though this may seem unreason- 
able first glance, justified 
the fact that probably majority 
the cases the particular operation 
which the case happened terminate 
would responsible for only slight 
degree the claimants’ condition— 
possibly none. The amount also places 
the hazard definite category and 
becomes insurable risk. 

Though the law does not recognize 
any partial disability from silicosis, 
does provide for separation from 
the industry. the determina- 
tion the Board that particular 
case man would jeopardizing 
his health remaining the indus- 
try, may order separation allow- 


into community-wide 
organization men and considered 
adopting the form and structure 
local Y.M.C.A. The late Brad- 
ley, then president the Bunker Hill 
and Sullivan; Stanly <A. Easton, 
William and other officials 
the company, well other lead- 
ing citizens the community, began 
evince interest the organization, 
and about this time Mr. Bradley of- 
fered erect building house 
and provide facilities for recreational 
and other activities, conditioned upon 
dependable representations that the 
community organization would take 
permanent form and would merit per- 
manent local support. The adoption 
the Y.M.C.A. form the growing 
organization was due the sugges- 
tion Handy, Bunker Hill 
superintendent, and the 
Thomas May, minister the local 


ance beginning with $250 May, 
1939, and increasing $25 per month 
July, 1943, $1,500. Application 
for made either 
employee employer. 

There doubt that too rigid 
biased application the Work- 
men’s Compensation and Occupational 
Disease laws and the ac- 
tion pre-employment physical ex- 
aminations may act bar many 
people with physical defects. 
solve this situation some provision for 
waivers compensation for these 
handicapped seems indicated. 
Such provisions would not only open 
the door otherwise closed handi- 
capped workers, but would protect 
employers from unjust claims. 


August, 1989—Engineering and Mining Journal 


Congregational church, co-leaders 
the young men’s club. 

Mr. Bradley’s conditions were met, 
and February, 1911, building was 
dedicated, the structure having club 
rooms, reading and library facilities, 
gymnasium, swimming pool and show- 
ers, bowling alleys, and other recrea- 
tional equipment. residence facili- 
ties were provided, but one entire 
floor was arranged house the meet- 
ings and social activities the Ward- 
ner Industrial Union, important 
labor organization, and through 
them provide meeting facilities for 
other fraternal bodies. 

During 1938 registered member- 
ship more than 1,200 and addi- 
tional constituency 
about 2,000, participating less 
formal manner various forms 
the Association’s activity program, 
were enrolled nearly 200 organized 
activity and program clubs and 
groups, most which even the 
lower age levels were largely self- 
directing their purpose and ac- 
tivity plans, proceeding under the 
friendly counseling some volun- 
teer group leaders and about 150 
persons serving planning commit- 
tees, councils, and administrative 
boards. The clubs and groups men- 
tioned held more than 3,000 program 
sessions, and the attendance these 
meetings brought the total individual 
use personal services and facilities 
about 178,000. These figures bear 
interesting ratio the population 
the area, which estimated 10,000. 

The management the Association 
and its property are the hands 
board directors serving for four- 
year terms, whom twelve are elected 
the voting members and four may 
elected, one annually, the board 
itself. The voting members constitute 
the actual membership the Associa- 
tion corporation, and the board 
trustee all property. Voting mem- 
bership may conferred upon any 
privilege 
member over twenty-one who desires 
and who gives evidence his 
cern with the entire purpose the 
Association, including its objectives 
essentially religious movement 
and fellowship. The roster these 
members about 150. All contributors 
the Y.M.C.A. are held members. 

The operating costs the Asso- 
ciation total about $30,000 per year 
and are met membership fees, tui- 
tion, program and service fees 
various types, and general contribu- 
tions. The Bunker Hill and Sullivan 
company, beginning with its large 
capital gift years ago, has been 
the largest contributor and has taken 
the initiative providing many addi- 
tions and renewals facilities and 
equipment. The community large 
well aware that large measure 
the extensive operations its Y.M. 
C.A. stem back the unusual gen- 


erosity the Bunker Hill industry 
well the interested participa- 
tion its ranking officials. recent 
years officials the neighboring Sun- 
shine Mining Company have added 
importantly the serviceability the 
“Y” underwriting completely the 
budget community boys’ and 
girls’ work project and the staff mem- 
ber related it. 

The Y.M.C.A. has from the begin- 
ning been confronted with certain 
claims and responsibilities, which 
larger and more diversified 
ties would not properly belong its 
category, due its being the only one 
the voluntary community social 
agencies equipped with the perma- 
nence and mobility building and 
professional staff. Full recognition 
this fact and wise planning its 
directors and committeemen ac- 
cordance with the implications this 
condition have made possible 
ration the “Y’s” service program 
into areas community interest and 
need fully broad indicated 
the statistical quotation given. Women 
and girls well men and boys 
are recognized its constituency. 
Limited facilities sharply limit the en- 
rollment women and girls certain 
parts its program, especially the 
physical education and recreation ac- 
tivities. modified schedule gym- 
nasium and swimming classes pro- 
vided for women and girls above high- 
school age. The annual enrollment 
the adult school which 
moves between 200 and 300 regularly 
about per cent women. The 
enrollment the 
clubs boys and girls, 
those devoted hobbies, and 
other special interests well the 
more purposive type such Hi-Y 
(Y.M.C.A. high school fraternity), 
are divided about equally between boys 
and girls. The summer camping pro- 
gram which conducted for two 
months mountain camp-site 
miles from the city allotts equal periods 
boys and girls and adapts its pro- 
gram for the season and supervision 
accordingly. 

The policy-making authority the 
Kellogg Y.M.C.A. has taken the posi- 
tion that like all men, men working 
the heavy industries grow up, be- 
come socially adjusted, get some edu- 
cation, select occupation get 
job, adjusted earning 
living, establish home, become par- 
ents, and try secure their families 
against the hazards want, disease, 
and death. And that, like all men, they 
may need aid various steps mak- 
ing satisfactory adjustments 
rangements. The planners have tried 
plan accordingly. They have taken 
into consideration some special 
the local setting. They 
have, for example, placed substantial 
emphasis vocational subjects 
the curriculum the 


schools, although this does not ex- 
clude purely academic and cultural 
matter. With the cooperation the 
State Education Board, 
part-time classes such subjects 
determinative mineralogy, carpentry 
and machine work, drafting, automo- 
bile mechanics, shop mathematics, and 
the like have been made available 
improve their job skills and pre- 
pare for the next job ahead. 

Likewise, due the large incidence 
foreign birth and extraction the 
community, special attention has been 
given creating opportunity for new 
and coming Americans become fa- 
miliar with the language and customs 
well the government and economy 
the country. Great care taken 
avoid any domination paternalism 
the part officers directors 
the Association and make the Y.M. 
C.A. itself authentic laboratory 

During the depth depression, the 
opportunity was improved inaugu- 
rate courses for women problems 
home management, nutrition problems, 
home nursing and family hygiene, and 
arts and decoration the home. This 
work was set motion the skilled 
industrial nurse the Bunker Hill 
medical staff, part whose time 
was contributed the for the 
purpose. The project has been 
tinued modified basis adjusted 
changing circumstances. 

Considering that men who work 


hard need play equally hard, the 
program the “Y” has al- 
ways carried strong recreational 
flavor. Due the cireumstances 
the climate and the desirability 
much outdoor exposure 
the entire physical activities regimen 
for both men and boys moved out- 
doors several fields the 
break spring. midsummer, the 
activities are also transferred 
large outdoor swimming pool. 
Emphasis given during the outdoor 
season playground leagues base- 
ball, softball, and other sports 
which the largest possible number 
participants take part. The vital- 
ity and extensiveness this summer 
recreation program have recently in- 
spired and organized cooperative ef- 
fort other parts the 
imitate type and scope. 

summarize, the responsible mem- 
bers the Y.M.C.A., during nearly 
three decades its local development, 
have regarded fellowship for 
the accomplishment high level 
personality and society, attain which 
they have sought expose themselves 
and their friends experiences help- 
ful the social, emotional, physical, 
mental, and spiritual levels. Most 
them would agreed that they have 
raising the standards 
personal and family life the com- 
munity, and the community itself evi- 
dently feels that the product justifies 
its investment considerable money 
each year the continuing process. 


The Wardner Hospital 


Wardner Hospital and its 

staff provide the medical care 

for Bunker Hill and Sullivan 
employees. This institution has 
beds and equipped with modern 
ray and surgical apparatus. also 
provides general services the com- 
munity and several other small 
mining and lumber companies the 
district. The Bunker Hill and Sul- 
livan company has sponsored since 
the beginning 1886 and has been 
fortunate having men high pro- 
fessional ability charge. The hos- 
pital has grown, especially recent 
years, and now ranks with the larger 
hospitals the State both size 
and scope work. 

Under Dr. Glenn McCaffery and 
his Dr. Staley, and 
Dr. Lee, the hospital provides 
constant and surgical service 
the men. out-patient depart- 
ment operated the building, of- 
fering medical treatment injured 
workmen all hours. The nursing 
staff are all graduates and especially 
work. The company keeps espe- 
trained industrial nurse and 


health nurse the field, mak- 
ing visits homes when 
there might unreported illness 
other need. automatic sola- 
rium provided which the men 
may take “sun daily they 
desire. 

During the last four years the com- 
pany has provided annual health ex- 
aminations for employees, acquaint 
them with possible physical defects 
and interest them higher health 
standards. close check main- 
tained the status silicosis and 
tuberculosis throughout the plant. 
X-ray films are made 
each man and filed for reference. 
Since conducting these examinations 
yearly, the doctors have been able 
begin early treatment many 
that would otherwise have proved dis- 
astrous. From the company’s stand- 
point, the examinations have been 
value making possible place 
the employee suitable work, espe- 
cially those older men who may have 
developed physical impairments mak- 
ing some types work hazardous 
themselves other workmen. 
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PERSONAL 
ITEMS 


Eagle sailed for London July 
the “Queen Mary.” 

Carleton Semple Nicaragua. 
His address Apartado Matagalpa. 


Scott Turner recently returned the 
United States from Newfoundland. 


North Australia, the staff the 
Government Mines Department. 


Harold Luce has been appointed 
general manager Westgate Mining 
Milling Company Reno, Nev. 


Charles Hoyle has left the Amparo 
Mining Company. His home address 
Mexico Escorza No. 77, Guadalajara, 
Jalisco. 


Lynch has joined the staff 
the American Potash Chemical Cor- 
poration Trona, Calif., assistant 
California manager. 


Prof. Mickle has retired from the 
staff the Ontario Department 
Mines, which has been mines as- 
sessor for almost years. 


Prof. Ries recently retired from 
active service the faculty Cornell 
University, where had been head 
the department geology for years. 


Andres Soriano, president the 
Philippine Chamber Mines, has been 
decorated the Spanish Government 
with the Grand Order Naval Merit. 


Peacock, formerly identified with 
mining the Cuyuna range, has ac- 
cepted the post superintendent 
Eagle Shawmut mine Chinese Camp, 
Calif. 


MacLeod, managing director 
Soriano Company, arrived San 
Francisco and making his headquar- 
ters the company office 111 Sutter 
St., San Francisco. 


Ralph Adair, formerly with Con- 
solidated Mining Smelting Company, 
Kimberley, C., has joined the staff 
Mufulira Copper Mines, Northern 
Rhodesia, research engineer. 


Merle Guise has commenced some 
examinations Yukon Territory and 
now route Idaho and Montana 
look after some placer developments 
those states. His headquarters are 
the Olympic Hotel, Seattle, Wash. 


Max Kraut, metallurgical engineer, 
Mina San Juan, Libertad, Nicaragua, 
A., where tuning the mill 
completed recently Southwestern 
Engineering Company Los Angeles. 


Donald Scott, research engineer, 
has recently been added the technical 
staff Battelle Memorial Institute, 
Columbus, Ohio. has been assigned 
the concentration division the 
Institute. 


Herbert Enos, mining engineer, has 
resigned from his position general 
manager Lane Rincon mine, Temas- 
caltepec, Toluca, Mexico, and will again 
engage consulting and examination 
His address Chatsworth, Calif. 

Fischer, who was one the 
joint authors the article entitled 
“Newfoundland Ships Fluorspar” which 
appeared the July issue, now with 
the United States Geological Survey. 

Robertson, head the metal- 
lurgy department the Melbourne 
Technical School, has been granted leave 
absence permit him accept the 
position works manager Pope 
Products, Ltd., Adelaide, South Aus- 
tralia. 

Dr. Marcus Luther Thompson has been 
made assistant professor geology and 
paleontology the New Mexico 
has also been appointed geologist for 
the New Mexico Bureau Mines. 

Phil Dolman, geologist-engineer, 
Bear Valley, Calif., has leased and will 
operate the former Oyler Lode property 
Bear Valley, Mariposa County, 
Calif., and has installed equipment and 
mill. 

Bremner, formerly metallurgist 
the Lancefield mine, Beria, Western 
Australia, has been appointed manager 
the White Hope mine Consolidated 
Gold Areas, L., Hampton Plains, 
Western Australia. 


Stein, who has been Honolulu 
and the United States for the past six 
months, has returned Manila take 
again his duties general manager 
the Southwestern Engineering Com- 


John Renning, who until recently had 
been with Batong-Buhay Gold Mines, 
Lubuagan, Kalinga, Mountain 
Province, now shift boss 
the property Antamok Goldfields Min- 
ing Company, Baguio, Mountain Prov- 
ince, 

Barrytown Gold Dredging, Ltd., Barry- 
town, New Zealand, where flotation ma- 
chines were recently installed recover 
gold from black sand. Mr. Perrin was 
formerly the metallurgical staff 
Mount Isa Mines, Ltd. 


Sinclair, until recently chief in- 
spector mines for Ontario, has been 
named for the new post Assistant 
Deputy Minister Mines. Tower 
Mr. Sinclair chief inspector 
mines. Maurice Tremblay has been 
appointed statistician and director 
the publicity branch the Ontario 
Department Mines. 

Ellis Davies, chief engineer Charles 
Ruwolt Proprietary, Melbourne, 
Australia, has been visiting the United 
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States world tour, the course 
which has been many mining dis- 
tricts the continent. Last month 
was the guest the the 
meeting San Francisco. 


Robert Wallace, general superintend- 
ent the United States Smelting, Re- 
Midvale, Utah, since 1916, 
made manager the plant and will 
have general supervision over the Mid- 
vale mill and smelter and 
purchasing department. succeeds the 
late Eardley. Casper Nelson, 
lately assistant superintendent, becomes 
general superintendent, and Hugo John- 
son becomes assistant superintendent. 


Dr. Mauricio Hochschild, prominent 
mining man and ore buyer, South 
America, arrived New York plane 
from Paz, Bolivia, July 27. After 
attending urgent business sailed 
for Eurcpe early August. Several 
Hochschild mines and some controlled 
him are Bolivia and come under the 
recent decree affecting the industry. Dr. 
Hochschild also the largest ore buyer 
Bolivia, and according the decree 
will have liquidate the business 
favor newly organized Government 
department that has been formed ship 
ore for small miners. 


OBITUARY 


Louis Goslin, early pioneer 
mining Montana, died Malta, 
Mont., recently the age 93. 


Mark Newman, geologist for Ameri- 
Zinc, Lead Smelting Company, 
died July the age 60. 


Charles Munger, Duluth, Minn., 
retired general manager Pickands, 
Mather Company, died July 
the age 83. 


Walter Scott Crismon, for many years 
prominent figure mining circles 
Utah, died recently San Francisco 
the age 82. 


David Mathews, who had constructed 
the first smelter Sonora, Mexico, and 
who had been employed smelter con- 
struction work Anaconda and several 
Butte, Mont., reduction works, died 
Butte, recently the age 88. 


William Quigly, president Howe 
Sound Company, died New Rochelle, 
Y., July the age 67. Mr. 
Quigly had been connected with Howe 
Sound for more than years. was 
president, also, several other mining 
corporations. 


Kinsley Van Dey, 46, consulting 
mining, civil, and electrical engineer with 
offices Boston, Mass., died the 
Newton Hospital June 13. was 
native New London, H., and was 
graduated from the Massachusetts Insti- 
tute Technology 1913. 


George Edmunds, known through- 
out Montana dredge operator the 
Alder Gulch district, and who had also 
operated dredge Alaska, died re- 
cently Seattle, Wash., the age 
62. For several years was manager 
Butte Highlands mine, near Butte, 
Mont. 


as 
3 
q 
4 


MONTHLY COMMENT DAILY AND AVERAGE MONTHLY 


Summary the 


USINESS conditions contiuued 

improve during July, and prices 
developed firmer tendency 
ducers were able move large ton- 
nage copper, lead, and zine. Con- 
sumers had enough confidence the 
outlook purchase metals quantity 
against fall requirements. London prices 
strengthened under intense rearmament 
activity and the markets here also 
showed some evidence larger move- 
ment metals into what may classed 
war materials. The 


market became settled after Congress 
set the price but the foreign 
throughout 
July. 

prices for July was 71.95, against 73.17 
June, the decline reflecting lower 
foreign silver. Copper, lead, and 
averages were moderately higher. 

Domestic copper sales for July estab- 
lished new monthly high 182,579 
tons, which compares with 66,795 tons 
June. The previous high was 180,051 


UNITED STATES MARKET 


tons October, 1936. The price ad- 
vanced one-quarter cent during July. 
The spark that set off the latest buying 
wave was report that France had 
purchased 50,000 tons copper, fully 
half which was supplied out 
domestic production. With output 
due fall for the summer period and 
exports increasing, stocks should decline. 

Lead sales for July totaled more than 
42,000 tons and the price advanced 
points July 31. Zine moved 
points 4.60c., St. Louis, July 27. 

Foreign silver was not quoted 
July and the Treasury did not 
post price those days. Necessary 
silver legislation was finally enacted 
July and purchases foreign and 
domestic metal were resumed. 
dent Roosevelt issued special proclama- 
tion providing for payment 
newly mined silver mined 
before July 1939. Domestic 
metal mined subsequent July will 
paid for the basis 


Copper— Straits Tin 


SILVER, GOLD, AND STERLING EXCHANGE 


NEW YORK AND LONDON 


1939 Domestic Export New York New York Louis 
July (a( Refinery (6) Refinery 1939 “90-day 
9.775 9.825 48.900 4.85 4.70 4.50 July demand” New York London 
9.775 9.850 48.750 4.85 4.70 4.50 (e) (e) (e) 18.0625 148s 64d $35.00 
Holiday 9.875 Holiday Holiday Holiday Holiday 4.678750 4.658750 (f) 35.00 
9.775 9.900 4.85 4.70 4.50 4.678750 4.657500 (f) 18.0000 148s 64d 35.00 
9.790 9.950 4.85 4.70 4.50 17.4375 148s 35.00 
10.025 10.025 4.85 4.70 4.50 (e) (e) (e) 16.8750 148s 35.00 
10.025 4.85 4.70 4.50 4.660000 34.7500 16.0625 148s 35.00 
10.025 9.950 4.85 4.70 4.50 4.680000 4.661250 34.7500 16.3750 148s 35.00 
10.025 9.900 4.85 4.70 4.50 4.680000 4.662500 34.7500 16.5625 148s 35.00 
10.025 4.85 4.70 4.50 4.662500 34.7500 16.8125 148s 35.00 
10.025 4.85 4.70 4.50 4.680000 4.661875 16.8750 35.00 
10.025 9.950 48.600 4.85 4.70 4.50 (e) (e) (e) 35.00 
10.025 4.85 4.70 4.50 4.682500 4.666250 34.7500 16.7500 148s 35.00 
10.025 9.925 4.85 4.70 4.50 4.681250 4.665000 34.7500 35.00 
10.025 9.950 4.85 4.70 4.50 (e) (e) (e) 16.8750 35.00 
10.025 9.950 4.85 4.70 4.50 4.680625 4.664375 35.00 
10.025 4.85 4.70 4.60 4.663750 34.750 148s 35.00 
10.025 10.025 48.450 4.95 4.80 4.60 (e) (e) (e) 35.00 
AVERAGES FOR MONTH 4.680000 4.663750 34.750 35.00 
9.976 9.944 4.854 4.704 4.516 AVERAGE FOR MONTH 
July 
9.775 4.850 4.700 4.500 
9.944 4.850 4.700 4.500 AVERAGES FOR WFEK 
10.025 4.850 4.700 4.500 July 
9.828 9.908 48.650 4.850 4.700 4.500 Calendar week averages: New York Silver July 39.250; 8th, (f); 
10.025 9.958 48.538 4.850 4.700 4.500 15th, 34.750; 22d, 34.750; 29th, 34.750. 
10.025 9.950 48.538 4.850 4.700 4.500 Not quoted (Saturday). 
10.025 4.700 4.550 (f) quotations. 


THE above quotations for major non-ferrous 
metals are our appraisal the important United 
States markets, based sales reported pro- 
ducers and agencies. They are reduced the 
basis cash, New York St. Louis, noted. 
All prices are cents per pound. 


(a) Net prices refineries Atlantic sea- 
board. arrive the delivered New England 
basis add 0.225c. per pound. the average dif- 
ferential for freight and delivery charges. 


(b) Export prices are net refineries the 
Atlantic seaboard and include sales domestic 
copper the foreign market. Most sales the 
foreign market are made the basis c.i.f. 
usual ports destination—Hamburg, Havre, and 
Liverpool. The basis commands premium 


0.325c. per pound above our refinery quotation. 


Copper, lead and quotations are based 
sales for both prompt and future deliveries; tin 
quotations are for prompt delivery only. 


Quotations for copper are for the ordinary 
forms wirebars and ingot bars; cathodes are 
sold discount 0.125c, 

Quotations for are for ordinary Prime 
Western brands. Zine New York commands 
premium over the St. Louis basis equal the 
freight differential. Contract prices for High 
Grade zinc delivered the East and Middle West 
nearly all instances command premium 
per pound over the current market for Prime 
Western but not less than over the 
neering and Mining average quotation 


for Prime Western for the previous month. 


Quotations for lead reflect prices obtained for 
common lead, and not include grades which 
premium asked.. 


(c) Silver other than newly-mined domestic, 
Handy Harman. Under Treasury order 
July 1939, the price domestic newly-mined 
silver mined subsequent July 1939, was 
fixed 71.11c. per troy ounce. Handy Har- 
man’s quotation newly-mined domestic silver, 
999 fine, was 705c. July 31, inclusive, 


(d) Treasury’s gold price. Actual pay- 
ment the United States Treasury for gold 
domestic and imported ore concentrate 
99.75 per cent the price quoted the Treas- 
ury, which present equal $34.9125. 
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PRICES METALS MISCELLANEOUS QUOTATIONS 


LONDON MARKET 


July Spot months Bid Spot months Sellers Sellers 
42.6875 43.0625 48.0000 229.7500 224.0000 14.4375 14.5000 14.6250 14.6875 14.1250 14.1875 14.3750 14.4375 
42.5625 42.9375 48.5000 229.7500 223.7500 14.5000 14.5625 14.6875 14.7500 14.0625 14.1250 14.2500 14.3750 
42.7500 43.1250 48.7500 229.7500 224.5000 14.6250 14.6875 14.7500 14.8125 14.1250 14.2500 14.3750 14.4375 
43.0000 43.3125 49.1250 229.7500 224.5000 14.6875 14.7500 14.8750 14.9375 14.1250 14.2500 14.3750 14.4375 
43.0000 43.3750 49.0000 229.8750 224.2500 14.8125 14.8750 14.9375 15.0000 14.1875 14.2500 14.3750 14.4375 
43.1875 43.5625 49.0000 229.7500 224.7500 14.7500 14.8125 14.8750 14.9375 14.1875 14.2500 14.3750 14.4375 
42.9375 43.2500 49.2500 229.7500 224.2500 14.7500 14.8125 14.8750 14.9375 14.0625 14.1250 14.2500 14.3125 
42.6875 43.0000 49.0000 229.7500 224.5000 14.6875 14.8125 14.8125 14.9375 14.1250 14.1875 14.3125 14.3750 
42.8125 43.1250 48.7500 229.8750 224.7500 14,6250 14.6875 14.7500 14.8125 14.0625 14.1250 14.2500 14.3125 
42.8125 43.1250 49.0000 229.8750 225.0000 14.6875 14.7500 14.7500 14.8125 14.1250 14.1875 14.3750 14.4375 
42.6250 43.0000 48.8750 229.8750 225.1250 14.7500 14.8125 14.8750 14.9375 14.1875 14.2500 14.3750 14.4375 
43.0625 43.3750 49.1250 229.8750 225.1250 14.9375 15.0000 15.0000 15.1250 14.3125 14.3750 14.5000 14.5625 
42.8750 43.1875 49.0000 229.8750 225.1250 14.8125 14.8750 14.8750 14.9375 14.1250 14.2500 14.3750 14.4375 
42.6875 43.0000 48.5000 229.8750 224.7500 14.6875 14.8125 14.8125 14.9375 14.0000 14.0625 14.2500 14.3750 
21........ 42.6875 43.0000 48.5000 229.8750 224.7500 14.6250 14.6875 14.7500 14.8125 14.0625 14.1250 14.3125 14.3750 
42.8750 43.1875 48.7500 229.8750 225.0000 14.6875 14.7500 14.8125 14.8750 14.1875 14.2500 14.4375 14.5000 
42.9375 43.2500 48.7500 229.8750 224.7500 14.7500 14.8750 14.8125 14.9375 14.3125 14.3750 14.5625 14.6250 
43.0000 43.2500 49.0000 229.8750 224.7500 14.6875 14.7500 14.7500 14.8125 14.3125 14.4375 14.5000 14.5625 
43.0625 43.3750 49.0000 229.8750 225.5000 14.8125 14.8750 14.8125 14.8750 14.3125 14.4375 14.5000 14.6250 
43.1875 43.5000 49.0000 229.8750 224.8750 14.8125 14.8750 14.8125 14.8750 14.5000 14.6250 6250 14.6875 
43.4375 43.6875 49.2500 229.8750 225.0000 14.9375 15.0000 14.9375 15.0000 14,5625 14.6875 14.6250 14.6875 
Average for 
month.. 48.863 14.753 14.856 14.235 14.435 


Prices for lead and are the official for the first session the London Metal Exchange; prices for copper and tin are the official closing 
buyers prices. are pounds sterling per long ton 2,240 lb. 


CURRENT PRICES MISCELLANEOUS METALS, ORES, AND NON-METALLIC MINERALS 


Quotations cover wholesale lots, prompt shipment, f.o.b. New York, 
unless otherwise stated 


(Aug. 1939) 


MISCELLANEOUS METALS 


Aluminum, ingot, plus per cent, 20c. 
Antimony, domestic, spot, 12.00c. 
Cadmium, commercial sticks, 50c. 
Nickel, electrolytic cathodes, 
Magnesium, 99.8 per cent, carolads, 
Platinum, (Official quotation) troy $35.00 
Radium, mg. radium $25.00@$30.00 
METALLIC 
Iron Ore, Lake Superior, Lower Lake ports, long ton: 
Old Range $5.10 


Manganese Ore, c.i.f. Atlantic ports, long ton unit Mn: 


Molybdenum Ore, per cent, Ib. contained MoS:..... 
Tungsten Ore, per unit 

Chinese, per cent, duty paid $18.00 

Zinc Ore, Prime, per cent concentrate, Joplin, Mo.; per ton. $31.00 


(a) Prices mines, small lots, usually several dollars less. 


METALLIC COMPOUNDS 


Sodium Nitrate, vessel, bags, per 100 Ib......... $1.42 
Sedium Sulphate, bulk 
ALLOYS 

Copper, master alloy, 2.5 per cent Be, 

Ferrochrome, per cent chromium, per cent 

Ferromanganese, per cent, gross $80.00 
Ferromolybdenum, per cent Mo. lb. Mo. contained. 
Ferrosilicon, per cent, gross 
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NON-METALLIC MINERALS 


Asbestos, mines, ton: 
Canadian (Quebec) 


Vermont 
Paper stock..... $40 
Barytes, long ton: 
Missouri, per cent less than per cent iron. 
Bauxite, long ton: 
Domestic, abrasive, per cent...... $12.00@$14.00 


China Clay, f.o.b. mines, ton: 


South Carolina and Georgia, No. 

Delaware, No. 1....... $14.50 
Feldspar, bulk, ton: 

Potash feldspar, 200 mesh $17.00 

Fluorspar, f.o.b. mines, bulk, Kentucky and 

Illinois 85-5 per cent, all rail movement, $18.00 
Magnesite, per ton: 

Dead-burned, f.o.b. California.......... $25.00 

Dead-burned, f.o.b. $22.00 
Mica, per North Carolina, No. and quality: 

Pyrites, Spanish, per long ton unit Atlantic ports. 
Silica, bags, 325 mesh, 
Sulphur, Texas mines, long $16.00 
works, ton: 

New York, double air-floated, 325 

Vermont, extra white, 200 mesh.......... $9.50 
Tripoli, Missouri, ton: 

200 mesh, cream colored..... $26.00 

IRON AND STEEL 

Pig Iron, Valley furnaces, gross ton: 

$20.50 

Steel, base prices, Pittsburgh: 

Structural shapes, 100 $2.10 
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Monthly and Yearly 
AVERAGE PRICES 


SILVER AND STERLING EXCHANGE 


1938 1939 1938 1939 1938 1939 
January...... 44.750 42.750 19.895 499.895 
February..... 44.750 42.750 20.159 20.370 501.722 
44.446 42.750 20.088 20.280 498.394 468.370 
42.750 42.750 18.880 20.031 498.046 467.778 
42.750 41.955 18.945 19.505 


New York quotations for silver other than newly-mined domestic, cents per 
ounce troy, 999 fine, London, pence per ounce sterling silver 925 fine. Sterling 
exchange (pound sterling) cents. 


COPPER 
London 
Electrolyti (a) 


1938 1938 1939 1938 1939 1938 1939 

January.... 10.198 11.025 9.908 9.912 41.387 43.125 45.387 48.440 
February... 9.775 11.025 9.525 9.735 39.597 42.188 43.563 47 .375 


March..... 9.775 11.025 9.496 9.888 39.772 42.938 43.582 48.120 
9.775 10.265 9.443 9.820 39.306 42.031 43.408 47.833 
9.375 9.833 8.801 9.738 36.668 41.656 40.852 47.528 
8.775 9.775 8.500 9.738 35.235 41.986 39.417 47.528 
9.585 9.976 9.573 9.944 39.744 42.899 44.405 48.863 
November.. 11.025 ...... ...... 45.244 ...... ...... 
December.. 11.025 ...... 43.428 ...... 48.988 ...... 
...... 9.695 ...... 40.707 ...... 


New York quotations, cents per pound. pounds sterling per long 
ton, (a) Bid quotation. 


LEAD 


1938 1938 1938 1939 1939 
Spot 3mos. Spot mos. 
January.... 4.870 4.826 4.720 4.676 16.135 16.253 14.534 14.744 
February... 4.632 4.805 4.482 4.655 15.402 15.525 14.283 14.417 
March..... 4.500 4.824 4.350 4.674 15.992 16.075 14.660 14.860 
April....... 4.500 4.782 4.350 4.632 15.579 15.623 14.337 14.533 


4.400 4.750 4.250 4.600 14.210 14.376 14.483 14.679 
4.148 4.800 3.998 4.650 13.969 14.012 14.564 14.651 
4.882 4.854 4.732 4.704 15.034 14.753 14.856 


New York and St. Louis quotations, cents per pound. London pounds 
sterling per long ton. 


TIN 
Standard, Spot 
1938 1939 1938 1939 

41.373 45.640 183.144 213.906 
41.219 46.213 215.375 
38.430 47.160 168.612 218.389 


New York quotations cents per pound. London, pounds sterling per long ton. 


ZINC 


1938 1939 1938 1938 1939 1939 
Spot Spot mos. 


5.000 4.500 14.994 15.173 13.682 887 
February....... 4.813 4.500 14408 13.780 
March. 4.417 4.500 14.364 13728 13.961 
4.141 4.500 13.729 13.637 
4.042 4.500 12.682 12869 
131 4.500 12.890 13104 14.023 14.223 
4.745 4.516 14144 14.371 14.235 14.435 


St. Louis quotations, Prime Western, cents per pound. London, pounds 
sterling per long ton. 


CADMIUM AND ALUMINUM 


1938 1939 1939 1938 1939 
(a) (a) 
117.500 70.900 58.400 20.000 20.000 
117 500 65.278 54.259 000 000 
102 500 52.500 50.000 000 000 
102 500 52.500 50.000 000 000 
102.500 52.500 50.000 20.000 20.000 


pound; (a) average producer’s end quotations; (b) producers’ price, 
commercial sticks. 


ANTIMONY, QUICKSILVER, AND PLATINUM 


Quicksilver 


Antimony (a) Platinum (c) 


New York New York New York 
1938 1939 1938 1939 1938 1939 
February....... 13 750 11.250 76455 85.227 36000 35 000 
11.269 72.444 87.278 36.000 35.000 
654 11.500 71.019 90800 36000 000 
460 11.712 74.640 86769 400 000 
731 12.000 80.731 86.615 231 35.000 


(a) Antimony, cents per pound, ordinary brands, cases; bulk deduct 
per ounce troy. 


PIG IRON 


1938 1939 1938 1939 1938 1939 


24.50 21.50 23.50 20.50 24.00 21.00 
20.50 21.50 19.50 20.50 20.00 21.00 


Iron, dollars per long ton. Mahoning and Chenango Valley 
furnaces. 
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THE INDUSTRY 


What Metal Statistics Show 


price for newly mined domestic 

ounce for indefinite period and 
greater demand for copper, lead, and 
zinc, the mining industry experienced 
firmer undertone production sched- 
ules and mining districts reported plans 
greater development silver mines. 
Talk curtailment copper mines 
became less apparent, and producers 
look for improvement the statistical 
situation all base metals. 

Actual consumption copper has 
been steadily increasing according 
the trade. June the volume 
000 tons, against 54,000 tons May 
and 53,000 tons April. 

Early August the price reached 
Valley, and abroad the copper 
output was running close consump- 
tion, but there was some talk increas- 
ing production above the per cent 
basis now force. 

The price index declined 
71.95 July due lower world price 
for silver. this had not changed, the 
index would have been 74.02. 


summary the May and June 
the Copper Institute, 
short tons, follows: 


Production, crude: May June 
47,731 47,872 
scrap, ete....... 10,869 11,444 
Foreign mine......... 89.473 
Foreign scrap......... 15,840 13,014 

Production, refined 

United States (b)..... 
101.936 111,486 

Deliveries, 

export (b)...... 10,289 
108,402 116,571 

Stock end, refined: 

United 337,155 335,012 
183,743 178,658 


(a) Corrected. (b) Duty-free copper. 


LEAD—Production and shipments 
refined lead were close balance 
June, stocks increasing only tons. 
Producers are encouraged 
demand for metal, and deliveries 
consumers July are expected 
reach 40,000 tons. Therefore the indus- 
try anticipates the first drop refined 
stocks several months. 


The refined-lead statistics for May 
and June, according the American 
Bureau Metal Statistics, tons, 
follow: 

May June 


Stock beginning.... 123,394 129,270 
Production 


ore....... 43,026 37,237 
Secondary and foreign 2,980 1,749 
Domestic shipments... 40,124 38,898 
129,270 129,366 


ZINC—The May, June and July sta- 
tistics the American Zinc Institute, 
covering all grades, are summarized 
follows tons. 

May June July 
Stock 133,075 135,241 


2,302 39,450 39,669 
Production daily rate. 1,365 1,315 1,280 
Shipments ...... 39,607 37,284 43,128 
Unfilled orders........ 29,250 35.874 49,379 


Figures covering operations the 
Prime Western division, for May, June 
and July, follow: 

May June July 
Stock beginning... 57,558 58,808 59,206 


19,756 17,881 17,263 
18,506 17,483 
Stock 58,808 59,206 58,149 


Imports slab zine the Jan.-June 
period this year totaled 12,767 tons, 
against 2,753 tons the first half 
1938. Imports ore the 


Non-Ferrous Metal Prices 


(100 composite for 


48.26 1937 90.86 

1937 1938 1939 
February ....... 91.68 73.43 76.89 
103.78 72.41 77.09 
98.62 71.19 74.79 
93.25 69.15 73.61 
93.82 72.95 71.95 
August 95.28 73.94 
September ...... 94.33 74.70 
November ...... 78.36 
December ...... 75.18 77.13 


first half 1939 were 8,950 tons, 
against 4,418 tons the same period 
last year. Mexico and Belgium are the 
leading shippers zinc this country. 


CADMIUM—According the Ameri- 
can Bureau Metal Statistics, world 
production cadmium 1938 amounted 
8,386,120 which compares with 
8,310,433 1937 and 7,235,145 Ib. 
1936. The United States produced 
3,750,000 Ib. 1938, against 3,995,739 
1937 and 3,633,495 1936. 


ALUMINUM Production virgin 
aluminum for the world during 1938 ex- 
ceeded the 1937 record about 
per cent, according the United States 
Bureau Mines. Output for last year 
totaled 561,800 metric tons and ex- 
pected reach 840,000 tons 1940. 
Production during 1936, 1937, and 1938, 
metric tons, countries, follows: 


1936 1937 1938 
Germany ....... 97,200 127,200 (b)165,600 
3,000 4,000 (b) 
Japan (a)....... 6,700 13,000 
NG at, ’ 


(a) Estimated. (b) Includes Austria. 


Refined Lead Production the World 


(American Bureau Metal 


the following table have had introduce figures for Russia and 
Japan that are purely conjectural, reports intimations are received 
from those countries. All figures are short tons. 


Feb. 
3,602 
Germany 16,124 
16,000 
18,107 
Whereof for Russia, Japan and 


Mar. Apr May June 
15,645 15,140 15,198 

7,889 24,577 19,872 

4,124 4,083 5.539 4,562 
16,367 15,601 

3,858 3,307 3,748 

1,600 1,431 1,572 

714 765 973 
16,900 16,900 16,400 16,000 
22,440 20,130 22,614 

7,112 7,112 7,560 7,090 

2,511 2,196 2,846 369 
20,700 15,100 5,700 

122.179 124,883 113,33 
8,100 8,200 8.300 8,300 


(a) Domestic only. (b) Belgium, Russia, Great Britain, and Czechoslovakia; partly 
estimated. (c) Includes Australian lead refined Great Britain. (d) Partly estimated. 
Comprises Argentina, Peru, Japan, and what probably the major part Spanish pro- 
duction; also the product foreign ore smelted U.S.A., and Mexican base bullion 
refined U.S.A. during period strike. (e) Conjectural. 
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CALIFORNIA 


Exploration Planned 
Murchie Mine 


Properties Empire Star Mines Com- 
pany near Banner Mountain will de- 
veloped through projected 6,000-ft. cross- 
cut—Concrete poured soon for Nar- 
rows debris dam 


According word received from Ne- 
vada City, work has started 
nearby Murchie mine Empire Star 
which will driven from the 
400 level southeasterly direction 
explore holdings the vicinity Ban- 
ner Mountain, including the old Banner 
mine. the company’s Zeibright unit, 
near Emigrant Gap, and the Penn- 
sylvania property, Browns Valley, 
Yuba County, 
operations are progress. 
vertical Zeibright shaft planned 
sink two additional levels, which 
will 300 ft. apart, and 
the main shaft will 
deepened 2,300 ft. Robert Hend- 
ricks manages the Murchie, Pennsyl- 
vania, and Zeibright mines Empire 
Star Mines Company. 

Excavation work the Narrows 
débris dam the Yuba River near 
Smartville, Yuba County, involving the 
removal some 230,000 cu.yd. ma- 
terial, progressing according sched- 
ule, and the first concrete expected 
poured within the next three months. 
The new structure one four dams 
planned the United States Army En- 
gineers central California (on Yuba, 
Bear, and American rivers) permit 
resumption large-scale hydraulie min- 
famous Sawyer decision 1884, and 
when completed will 265 ft. 
height and cost about $4,000,000. Con- 
struction outlay alone totals some 
The joint contractors 
the project are the Dixon Construction 
Company, Los Angeles, and the Arun- 
del Corporation, Baltimore, Md., and 
about 190 men are currently employed 
three shifts. Allocation additional 
$2,720,000 for continuing work 
the Narrows débris dam and for con- 
struction the third unit, the Ruck-A- 
Chucky débris dam the Middle Fork 
the American River about miles 
road from Auburn. has recently been 
approved the Secretary War and 
the chief engineers. Bids for the 
latter structure, practically the same 
design that the North Fork 
the American River completed short 
time ago, will soon for. 

plant nearing completion the Dens- 
more mine, near Columbia, Tuolumne 
County, where underground rehabilita- 
tion work has completed recently 
preparatory increased mining opera- 
tions. The property operated 
Keen, who directs operations, and 
Rey and Homer Wilson. 


Rehabilitation work the old Reed 
quicksilver mine, reopened recently 
the Bradley Mining Company, Worthen 


Bradley, president, reported 
progressing satisfactorily. The property 
south west from Rumsey, Yolo 
County, and was first operated 1870. 
has been idle since 1880. Ray Butter- 
field charge operations. 


Valley Gold Mines, controlling 
several gold properties the Willow 
Valley area near Nevada City, Nevada 
County, are reconditioning surface struc- 
tures and roads the different holdings 
drilling campaign and subsequent de- 
velopment. Davis and Chat- 
field direct operations. 


Mining Company, operating 
the Blue Point gravel mine near Smart- 
ville, Yuba County, has acquired the 
neighboring extensive gravel holdings 
the Interstate Land Holding Company, 
Allen, secretary. The properties 
practically surround the 
mine, the noted Timbuctoo 
district, thus giving the company large 
continuous stretch gravel for several 
miles along the Yuba River and Deer 
Creek. the Narrows débris dam now 
under construction above the mines 
mentioned, means for storage tailings 
will have provided should the 
company decide exploitation hy- 
draulic methods. The agreement con- 
cluded between the two companies calls 
for payment rental and royalties 
and also carries option for purchase. 


Lake, New Montgomery St., 


San Francisco, president the Cal- 
mich Mining Company. 


Sugarman mine, near Sonora, 
Tuolumne County, being reopened 
Bald Mountain Mines, after 
shutdown several months. Prepara- 
tions for unwatering the shaft have 
been completed and active mining and 
development will started immediately 
the underground workings are free from 
water. Vandergrift, Sacramento, 
president the company. 


75-ton mill nearing completion 
the Oriental mine, near Alleghany, 
Sierra County, operated the Dickey 
Company, headed Mrs. 
Dickey, Ojai. The flowsheet 
the mill typical the newer flota- 
tion plants, and equipment 
jaw crusher, ball mill with 
classifier, conditioner tanks, flotation 
cells, and auxiliaries. Charles Forster, 
manager, charge operations. 


About 400 members and guests at- 
tended the Regional Meeting 
San Francisco, July 15, the 
Palace Hotel. President Gillies, Secre- 
Plate, chairman, general arrangement 
committee, and others spoke words 
greetings the assembled engineers 
Monday. Frank Sizer presided the 
first technical meeting and the principal 
speakers were Oliver, who spoke 
the subject “Engineering Changes, Cur- 
rent and Prospective”; Barker, 
and Hall, both reading papers 
“Gold.” Tuesday afternoon 
ning was left free for members visit 
the Fair and other landmarks and 
around San Francisco. The Wednesday 
technical session, with Kinzie 
the chair, opened with Prof. Raymond 
Davis, University California, read- 
ing paper entitled “Mass Concrete.” 
This was followed open discus- 


sion present and future problems 
mining. the dinner dance the 
evening brief talks were made Presi- 
dent Gillies and others. -On Thursday 
members the joined those 
the A.S.M.E., also meeting San 
Francisco the same time, cele- 
brate Engineers’ Day Treasure Island, 
sponsored all the engineering so- 
cieties, under the auspices the San 
Francisco Engineering Council. The out- 
standing features the day were the 
Hoover, who spoke “Engineering Con- 
tributions Human Welfare,” and the 
dinner the evening the California 
Building, during which Prof. Rodolfo 
Ballester, director the Argentine 
Bureau Irrigation, read paper 
“Some Economical and Technical Aspects 
Argentina.” Friday and Saturday 
were devoted fteld trips, during which 
the Sulphur Bank quicksilver mine 
the Bradley Mining Company, Lake 
County; Yuba Dredging Company’s No. 
dredge, the largest the world; the 
mine and plants Central Eureka Min- 
ing Company Sutter Creek, Amador 
County, and the property Argonaut 
Mining Company Jackson, Amador 
County, were 


MONTANA 


Operators Encouraged 
Improved Outlook 


Higher price for silver and good buying 
copper stimulate interest mining 
activities during remainder 


ounce for silver already 
creased activity many Montana’s 
mining districts. Establishment 
price continue until changed Con- 
gress, permits development new ore, 
and helpful feature, since the 
past, the short periods known price 
discouraged longer term development. 
expected that production will 
immediately increased from Neihart, 
Philipsburg, Basin, and the Flathead 
district the Anaconda Copper Mining 
Company. The rise price 6.47c. 
ounce itself does not appear im- 
portant, but terms normal Mon- 
tana production about 12,000,000 oz. 
the increased income will about three- 
quarters million dollars. 


Domestic copper buying 
enced strong improvement since early 
June. This has improved the situation 
the copper mines and made further 
curtailment production less imminent. 


War material legislation calling for 
the expenditure during the next four 
year $100,000,000 stockpile stra- 
minerals and other materials 
Montana several ways. Manganese, 
chromite, and tungsten minerals exist- 
ing Montana may receive more atten- 
tion. During the World War, Montana 
gained important position domestic 
manganese production, and since that 
time, because many improvements 
effected metallurgical treatment 
manganese ores, predicted that the 


Engineering and Mining 


a 


the famous Bunker-Hill Mine. 


Underground haulage only single link your chain 
production, but vital one. can slow down speed 
your entire operation. This clearly true that many 
the most important mining companies this and foreign 
countries see Exide-Ironclad Batteries means 
increase production. 


With their high power ability, these batteries can handle 
heavy loads steep grades with ease. The consistently 
good voltage they maintain insures good haulage speeds. 
Their ease and low cost maintenance, plus their long, 
trouble-free life, mean substantial economies year 
and year out. 


These are some the reasons why there are more 
Exide-Ironclads underground haulage service than 
all other makes batteries combined. Write for free 
booklet, “The Storage Battery Locomotive for 
Underground Haulage.” 


THE ELECTRIC STORAGE BATTERY CO., Philadelphia 
The World’s Largest Manufacturers Storage Batteries for Every Purpose Visit Exide exhibit, Space 101, Metal Mining 
Exide Batteries Canada, Limited, Toronto Convention and City, Utah 
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>MONTANA 


Butte and Philipsburg districts could 
again meet the emergency. Research with 
respect Butte “pink” manganese has 
been advanced from several sources in- 
cluding the United States Bureau 
Mines, the Montana Mines, 
and private interests. Excellent re- 
sults have been reported and numerous 
patents have been granted are being 
investigated applying treatment 
these ores. The chromite deposits 
south-central Montana have long been 
known, but owing distance from 
eastern seaboard markets, have been un- 
able compete directly with foreign 
producers. Consequently their develop- 
ment has been retarded, and even 
emergency with all other sources cut- 
off, would require time bring them 
into active production. The purpose 
the legislation applies particularly 
well this instance, for preparing 
these properties now, actual and im- 
mediate production may begun when 
and emergency arises. 


The importance Montana tungsten 
deposits less well known, but two 
likely areas have long been known. One 
these the Potosi district Madi- 
son County, where large deposits have 
been partly explored, but practically 
production has been recorded. The other 
district, Jardine-Crevice Mountain, 
Park County, has small production 
record. reported that during 
recent months much progress 
made Jardine Mining Company 
effecting saving byproduct tungsten 
from treatment its gold ores. Ship- 
ments high-grade tungsten products 
have been reported recent weeks, and 
undoubtedly, under suitable incentive, 
production this material might 
greatly increased. 


UTAH 


New Silver Price Boosts 
Mine Employment 


Operations resumed several properties 
and some expansion planned pro- 
ducers—Union officials and operators dis- 
cuss pay increase based new quota- 
tion levels 


employment for 600 
more men mines, mills, and smelters 
the State. Operations most 
the large producers will expanded. 
number small mines have renewed 
operations. Tintic Standard, which had 
been operating curtailed scale, went 
back normal basis soon the 
price became effective. Operations 
resumed two subsidiaries, 
Eureka Lily and Colorado Consolidated. 
Silver King Coalition Mines and the 
Park Utah Consolidated Mines, Park 
City; Bingham operations the United 
States Mining Company, and activities 
Snyder Sons’ property were 
stimulated. 


Possibility wage controversy casts 
shadow over the immediate outlook, 
however, since officers the Interna- 
tional Union Mine, Mill and Smelter 
Workers have announced that they in- 
tend seek share the larger 
profits mining caused the increase 
the price With Commis- 
sioner McShane the State In- 
dustrial Commission presiding, opera- 
tors headed James Wade, general 
manager the Tintic Standard Mining 
Company, have started hold series 
conferences relative wages. The 
present sliding-scale wage contract pro- 
vides that case the price silver 
changes from per ounce, con- 
ference shall called adjust the 
wage rates accordingly.” 


Operations were resumed the 
ton Tunnel the National Tunnel 
Mines Company Tooele during the 
week July 14. crew men 
went work three-shift basis. 
Crossing large fissure filled with 
quicksand resulted blowout, which 
filled the 8,800-ft. tunnel for 180 ft. back 
from the face. Twice the cave-in was 
cleaned out and timbered. Finally, 
Dugan, general superintendent mines 
for the International Smelting Re- 
fining Company, had the fissure grouted. 
After allowing the tons cement set, 
hole was carefully chiselled through, 
since blasting was barred. More grout- 
ing had done. About two months 
were consumed making not over ft. 
advance. 


new bridges across Highland 
Boy, the one-street settlement nestling 
the head Bingham Canyon, were 
completed recently the American 
Bridge Company cost $80,000, 
making total six viaducts spanning 
the settlement. The bridges, 140 ft. high 
and 590 and 610 ft. long, are used 
ore trains the Bingham Garfield 
Railroad, unit the Utah Copper 
Company, which hauls ore the Magna 
and Arthur mills. 


Installation 500-ft. compressor 
has speeded work the Wasatch tunnel 
the Park City Utah Mines Company, 
which developing its new orebody. 
third carload has been shipped from the 
new discovery. 


Five additional sets leasers have 
been put work the Horn Silver 
mine the Tintic Lead Company, 
Beaver County. Production should 
increased from 1,000 1,600 tons 
month, says Sidney Harman, general 
manager. 


contract for driving the Ophir Mid- 
land Mining Company’s tunnel Ophir 
Canyon has been awarded Lar- 
sen, Tintic miner, announced Geb- 
hardt, secretary the company. 


memorial two former officials 
the United States Smelting, Refining 
Mining Company—D. Muir, Jr., 
fering two scholarships the Uni- 
versity Utah sons employees, 
Mulock, vice-president and gen- 
eral manager, announced recently. The 
scholarships will carry $400 annual 
stipend. Opportunity will given 
the recipients work the com- 
pany’s plants during the summer. 
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IDAHO 


Mine Development Expands 
Cour 


Steadier operations foreseen many sil- 
ver-mining properties result new 
silver price—Parker Gold mine may 
reopened 


The sinking the Jewell shaft 
the Sunshine Mining Company has been 
stopped temporarily 103 ft. below 
the 3,100 level. Silver extracted during 
the second quarter exceeded per 
cent the production the first quarter 
this year. slight increase grade 
more than offset the lower tonnage. The 
mill extraction was 98.1 per cent, against 
97.4 the previous quarter. 


mining equipment for the 
Alaskan-Idaho Mining Company 
ing assembled Leesburg, central 
Idaho. Machinery consists drag- 
line shovel and washing plant dredge, 
capable handling 1,500 and 2,000 yd. 
day. William Wiggins engineer 
charge. 


Production from the deep levels 
the Silver Dollar mine, near Kellogg, 
expected get under way during 
August, when the management plans 
have the output least 100 tons 
daily. 

Idaho’s oldest gold mines— 
the Parker, situated miles west 
Challis—will reopened soon under 
new management, Edward Levine, 
Rexburg, one the owners, announced 
recently. Heber Weeks, former secretary 
the Utah State Securities Commis- 
sion; Carl Beuhner and Woolf, 
all Salt Lake, will finance the opera- 
tion, Levine said. 


Hughes, Gooding, reports that 
the Elk Creek Mining Company recently 
made strike. tunnel 250 ft. 
Elk Mountain has cut body ore ft. 
wide which assays show runs high 
$105 the ton, Hughes reports. The 
company plans spend the rest the 
season blocking out ore with view 
putting mill next year, said. 


the Sunshine mine, has termed the ac- 
tion the United States Senate plac- 
ing the price for silver ‘at 
ounce, most constructive 
step bettering economic conditions, 
not only the western states but 
the entire country. Mining, manufactur- 
ing, and agriculture will all benefit. The 
new price will not result any un- 
usual profits for Western metal mines, 
but will add measure stability 
the industry that has been badly 
needed. Prospecting and long-range de- 
velopment programs can now under- 
taken with more confidence, and the 
case large producing mines like the 
Sunshine the price will important 
help meeting problems costs 
and the declining grade ore,” Leisk 
stated. 


car tungsten ore, the largest 
amount leave the mine one time, 
was billed late July Barton, 
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The Concenco Anti-Friction Bearing Head 
Motion definitely places Diagonal-Deck Deister- 
Overstrom Concentrating Tables out front. 
This new head motion, top other far advanced design 
and construction features, further increases the lead 
Diagonal-Deck Deister-Overstrom equipment mechanically, 
metallurgically and economically. 

This heavy duty head motion has but one adjustment, 
readily made while the mechanism operation. Stroke 
and differential are coordinated follow correct relation 
any setting for the most efficient deck action. The prac- 
tical field value this novel engineering feature evidenced 
the better metallurgical work and higher tonnage the 
table the hands unskilled attendance. 


The new Concenco Anti-Friction Bearing Head Motion 
equipped with heavy, self-aligning SKF bearings. Labyrinth 
seals exclude all dirt and water. The entire head motion 
automatically lubricated and 
requires attention only long 


Tests have shown 
smoother and quieter head motion 
requires much less power start 
and less power run. 

safe and profitable invest- 
ment employ the inherent ad- 
vantages Concenco engineering 
and the exclusive features found 
only Concenco Products. 


The Deister Concentrator Company 


The Original Deister Company 
INCORPORATED 1906 
FT. WAYNE, IND. 


Spray Nozzles Duplex Washing Tables Leahy Screens Constriction Plate Classifiers 
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YOUR 
TOUGHEST 
COMPETITION 


Hundreds old magnetic sepa- 
rators installed the horse and 
buggy days are today raising 
maintenance and operating costs, 
giving efficient service bottle 
necks smooth, economical com- 
petitive production necessary 
with today’s stream-lined industrial 
progress. 

Let Stearns engineers help you 
solve your separation problems. 
Get our estimates replacing 
your old magnetic separators. The 
new machine will pay for them- 
selves many times over. Consult 
magnetic headquarters. 


Investigate Stearns Magnetic Sepa- 
ration Methods. Write 


MANUFACTURING CO. 
624 28th St., Milwaukee, Wis. 


manager the Ima Mines, second larg- 
est tungsten producer the United 
States. The shipment, tons, was 
billed New York City and return 
will bring $60,000 the Ima Mines 

Operations the property the 
Silver Mining Company, Kellogg, 
located the Big Creek 
southeast the Sunshine, are now get- 
ting under way, according 
from the mine. Machinery has been in- 
stalled and crosscut 1,500 ft. long 
being driven open four vein systems 
projected wide shear zone. The 
company holds claims the group 
and has had Geologists John Platts 
and Oscar Hershey make detailed studies 
ore deposits. 

Shaft-sinking the Silver 
Summit property are now under way, 
President-Manager Harry 
Pearson. Three shifts are employed 
extending the three-compartment shaft 
another 1,000 ft., starting 
700-ft. Manager Pearson expects 
complete the shaft within seven 
months. station will cut the 
1,600-ft. level and driven 
southward 900 ft. reach the vein. 
Drifts will then extended both 
the east and west the search for 
orebodies. The Silver 
the eastern extension the Sunshine 
and Polaris vein systems. 


The General Mines Corporation, with 
property Little Pine Creek, miles 
west Kellogg, has resumed operations, 
according Loop. president. 


NEVADA 


Activity Increase 
Silver-Mining Districts 


Custom mill planned near Tonopah— 
Low-grade gold deposit prospected 
near Searchlight 


several Nevada districts the new 
price for silver stimulating 
new activity. the Nivloc silver mine 
the Desert Silver, Inc., Esmeralda 
County, largest Nevada silver producer, 
development work, retarded earlier 
uncertainty the future metal price, 


will expanded, probably include 


second deep shaft. Operators and 
near Tonopah will endeavor carry 
forward plan for cooperative custom 
Philadelphia, president the Tonopah 
Mining Company, Nevada, who 
pledged $25,000 behalf his com- 


pany toward fund construct mill 


STEARNS MAGNETIC 


100 tons’ minimum capacity. New 
work has been undertaken the large 
property the Cortez Metals Company, 
John Coleman, president, having been 
the mine for the past fortnight from 
his New York office. Plans resume 
large-scale and milling the 
middle section the Comstock lode 
appear nearing fruition and other 


districts that may soon profit from the 


price advance include Garfield, Can- 
delaria, Austin, Tuscarora, Eureka, 
Pioche, Hamilton, Yellow Pine, and 


others lesser note. 


low-grade gold deposit miles east 
Searchlight and miles from the 
Colorado River Clark County has 
been acquired under option the Gold- 
field Consolidated Mines Company from 
the Black Hills Mining Company, 
Searchlight, which recent months has 
developed the claims under management 
Charles Dean Wilkinson, one time 
directing engineer for Goldfield Cons. 
President George Wingfield the latter 
company said that two 
nels were being driven under contract. 
Herbert Witt, geologist for the Wing- 
field interests, has been supervising pros- 
work for the Goldfield company. 


Equipment has been provided for sink- 
ing greater depth 190-ft. shaft, 
situated 325 ft. from the main shaft, 
sunk the 300-ft. point recently the 
Dan Tucker mine, Churchill County, 
held under option the Summit King 
Mines, Ltd., reputedly subsidiary 
the Bralorne Mines, Ltd., British Co- 
lumbia. New work the main shaft 
said have opened orebodies high 
grade and substantial volume. 
Joralemon, San Francisco, president 
the operating company and 
Dobson, Vancouver, C., engineer 
and geologist for Bralorne Mines, Ltd., 
charge the Dan Tucker mine. 


Completion new 330-ft. well has 
provided adequate water supply for 
the proposed cyanide mill the Copper 
Canyon Mining Company Copper Can- 
yon, Lander County. Provision this 
water supply was said have been 
required connection with the com- 
application for SEC filing under 
the $100,000 exemption 
Whicher, treasurer and executive 
head the company, has returned 
his New York office plane after 
extended visit the property. 
Raring consulting engineer and 
McCarthy manager Copper Canyon. 


Diesel power units and other equip- 
ment aggregating tons were delivered 
truck lately from Tonopah the 
site 300-ton cyanide mill, structural 
work upon which near completion 
property the H.M.H. Company, 
miles east Northumberland 
ern Nye County. The H.M.H. Company 
composed the group that, headed 
by. Walter Haggerty, Bevery Hills 
and New York City, operated the Wee- 
pah gold mine until recently the 
Weepah-Nevada Mining Company. Erich 
Schrader, Reno, consulting engi- 
neer and Perkins continues 
general manager. 


300-ton flotation mill the 
Sierra Nevada, Ltd., the north end 
the Comstock lode, again full 
operation surface ore taken from 
new point, its open cut having been 
partly filled several months ago 
ing Arthur Thomas presi- 
dent and Blake Thomas 
manager. 


Testing placer ground means 
Keystone-type conducted 
Greenan Placers, has extended for 
more than mile from the outlet 
Copper Canyon. 
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Magma Copper Will Extend 

Air Conditioning 
The 4,000-ft. level will supplied with 
cool air from equipment the 3,600 ft. 
level—Mine development expected in- 


crease with the higher price for domestic 
silver 


Extension the 4,000-ft. level, the 
air-conditioning system which made the 
Magma Copper mine here the first me- 
chanically air conditioned mine the 
United States was recently announced 
company officials. The previous air 
conditioning extended the 3,600-ft. 
level. The system was designed 
pecially for Magma Willis Car- 
rier, who supervised the air condition- 
ing for the Robinson Deep gold mines 
South Africa. Centrifugal refrigerat- 
ing machines will used for the cool- 
ing. Water will taken con- 
densers already installed, and sprayed 
shaft will blown through this fine 
spray cool the water. This air-cooled 
condenser water returned the col- 
lecting tank and used for condensing 
two Carrier centrifugal 
machines, installed the 3,600-ft. level. 
The Magma mine was closed for the 
usual summer shutdown during July. 


Continued drought the Southwest 
threatens shortage power 
output, and some mining operations 
may curtailed unless the situation 
improves. 


The fixing silver market price 

per ounce believed eventu- 
ally mean return many miners 
work and encourage prospectors. The 
industry through- 
out the State has received strong 
impetus and activity under way. 


Installation machinery the Tom 

Gold Mines Company Oatman 
for the delivery approximately 100 
tons tailings daily from the old Ben 
Harrison mill dump the company’s 
mill about completed. Company ores 
augmented custom ores and the tail- 
ings will raise the daily tonnage the 
mill capacity 250 tons. 


Mammoth-St. Anthony, Ltd., Tiger, 
has completed its 80-ft. steel headframe. 
ore bins, and 1,200-ft. aerial tram. The 
mine producing about 550 tons 
ore daily, containing gold, silver, lead, 
molybdenum, and vanadium. The ore 
first treated the flotation plant and 
then the smelter now the property. 
crew 320 men employed. The 
company recently changed its postoffice 
address Tiger. Thomas Chapman 
general superintendent. 


mill planned for the prop- 
erty the St. John Gold Copper 
Company Cordes. John Slak, 
Cordes, president. 


150-ton cyanide plant being con- 
structed the property the East 
Vulture Mining Company Wicken- 
eral manager. The plant expected 
operation early August. 


O-B equipped trolley haulage. 


The supply yard, also served O-B trolley 
haulage. 


i 


Ore cars at Bunker Hill on their way to the 
crusher plant. 


O-B overhead construction the yard the 
Bunker Hill smelter. 
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Vital transportation artery Bunker Hill, 
the long Kellogg Tunnel served 


Main artery the famous. Bunker 
Hill operation Kellogg, Idaho 
the Kellogg Tunnel. Since 
all the ore from the mine must 
hauled through this tunnel ab- 
solutely imperative that depend- 
able, trouble-free transportation sys- 
tem available. significant, 
this company has selected trolley 
haulage for this job—specifying O-B 
materials for the all-important over- 
head construction. 


addition the Kellogg Tunnel 
construction O-B materials have 
been permitted play important 
part the overhead design the 
outside haulage serving smelter, 
supply yards, etc. Bunker Hill. 


Let the experience the Bunker 
Hill management guide you your 
choice dependable and eco- 
nomical transportation system—and 
your choice materials con- 
struct and maintain that system 
the best way possible. Specify O-B! 
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There seems little doubt 
that TNEC has adopted that 
its motto further procedure. There 
some question whether all the mem- 
bers this important economic commit- 
tee would agree that this the mean- 
ing the findings presented Con- 
gress July 17. But the plans which are 
going forward for recess investigations 
and the reported scheme legislative 
effort for 1940 seem give reasonable 
justification for such phrasing the 
general finding. 
The report text “certain general 
observations which may made this 
time” follows: 

“The tendency toward the concentra- 
tion control the economic system 
fewer and fewer business executives 
seems proved. 

“The consequence that tendency 
steadily lessening number com- 
petitors. 

“It has been the traditional convic- 
tion the people the United States 
that the opportunity the citizen 
engage business should not re- 
stricted and that system free open 
serve that opportunity. 

clear, however, that the finan- 
cial and other resources required for 
economic endeavor are becoming increas- 
ingly difficult for the ordinary enter- 
priser obtain and that concentration 
economic power and wealth accom- 
panied increasing unemployment and 
narrowing markets. 

“The studies the committee will 
pursued the hope discovering the 
measures which will offer broader mar- 
kets, more employment, and freer op- 
portunities for the people America.” 


Business Blame? 


HERE doubt that the further 

planning 1940 legislative effort, 
the New Deal expects base its argu- 
ment the charge that business 
blame for not reestablishing employ- 
ment. Whether one accepts that finding 
any measure—as the mining industry 
certainly does not—it still remains 
vital point for consideration. The Presi- 
dent will press his Western travels 
the late summer. believes it, per- 
haps sincerely, but certainly also un- 
changeably for political reasons. 

Congress does not seem ready ac- 
cept any such blanket charge against 
the business men. Strangely enough, 
finds itself subjected similar charge 
the President. During late July, the 
Chief Executive said bluntly that the 
Senate was blame for the failure 
business revival this year. based 
this claim the Senate’s unwillingness 
act promptly his own recommenda- 
tions for change the neutrality law. 
one none-too-friendly commentator 
said, “If the President continues criti- 
cize Congress sharply enough, bound 
swing over and become affiliate 
business.” 


Orphaned Silver 


time made orphan the silver 
produced domestic mining during late 


NEWS 


Special Correspondent 


June and July Fortunately, this 
silver achieved proper legal 
fore the Treasury order the 
President July 25. It, therefore, can 
sold Uncle Sam 64.64c. per 
ounce, the same price that applied 
the production earlier months. 

The legal situation which brought this 
silver its peculiar status could hardly 
have been avoided under Treasury rul- 
ings. The old Treasury regulations re- 
quired that silver produced before 
June must delivered the Treas- 
ury fact, suitable instrument 
transfer, before the close June. 
was obviously impracticable get some 
the necessary papers for this purpose 
late June production. Furthermore, 
the whole matter silver purchases 
Uncle Sam was jumble the end 
June. The new law was not passed 
until after July had begun, and even 
then applied only the silver mined 
after July (See also J., Feb- 
ruary, 1939, page 104.) 

The Treasury recognized the inequita- 
ble handling this limited silver pro- 
duction. decided that the technicali- 
ties the drafting the law, and 
early official rulings should not al- 
lowed interfere with proper market- 
ing. The Presidential order July 25, 
therefore, provided for purchase 
Owners about 2,000,000 oz. 
domestic silver, which the quantity 
believed involved this mix-up, 
may make deliveries anytime before Dec. 
and get this price. All silver mined 
July and following will command 
the higher price fixed the new law, 
namely per ounce. 


International Tangles 


MINING industry has been the 
storm center several international- 
political battles extreme intensity. 
may find itself further embroiled this 
way during the coming months: The 
victory the silver bloc the Senate 
rankles with the President. regards 
that case example extremely 
selfish local political interest unwar- 
rantably injected into international af- 
fairs. 

That harsh finding, which will 
played for political reasons next year, 
based reasoning somewhat like 
this: Much the dollar diplomacy that 
was moving toward good neighbor rela- 
tions with Latin America had been se- 
cured silver purchases from Mexico 
and analogous deals with South Amer- 
ican units. Even the threat cancel 


regular purchases silver from our 
Southern neighbor was enough destroy 
all previous progress and set Mr. Hull 
back two three years his devel- 
opments. 

Certainly, the Far Eastern policy 
the Administration was completely up- 
set the silver episode. Much the 
leverage previously exerted was lost 
the mere threat that purchases for- 
eign silver would law discontinued. 
Even though the silver state Senators 
did not expect such extreme result, 
this fact was not well understood 
foreign capitals. even argued that 
notice abrogation the commercial 
treaty with Japan 
largely because without that action the 
Administration appeared impotent 
its own capital. 

All these neutrality matters will, 
course, again the spotlight should 
Mr. Hitler take any action which can- 
not handled another Munich set- 
tlement. such event Congress would 
have recalled and new laws regard- 
ing the international movement goods 
would promptly follow. The mining in- 
dustry, largely dependent shipping, 
would certainly then find itself under 
the dictation some Federal official. 
is, fact, almost certain that any seri- 
ous European military incident would 
promptly result American mari- 
time control almost drastic for goods 
needed shipped from the United 
States would the control the 
powers actually engaged 
Under these circumstances, the mixture 
politics and international affairs be- 
comes direct concern every mineral 
industry which either buys sells 
abroad, 


Anti-Trust Penalties 


Justice would put whole set new 
teeth the anti-trust laws. These 
would impose new personal financial lia- 
bility officers and directors com- 
panies convicted anti-trust violations. 
The penalties proposed would 
two times the entire earnings the in- 
dividual during the entire period for 
which the company might convicted. 

The philosophy underlying this set 
proposals particularly interesting. 
They are advanced alternative 
for criminal proceedings. Justice officials 
argue that industrialists may rightly 
complain that they are classed with 
thugs, kidnappers, and other criminals 
they are indicted for violation 
civil law. Thus, they say, much 
better that civil penalty imposed 
the form generous deterrent fine. 

The mining industry need not fear 
enactment the law originally in- 
form far more comprehensive, far more 
drastic, than even ardent Assistant At- 
torney General Thurman Arnold expects. 
prised than Congress passed the 
form drafted the O’Mahoney bill. 
But there doubting the seriousness 
the purpose this zealous official 
nor his hope that will given 
new form restraining influence 
exert business executives. 
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Used NAYLOR PIPE 


It’s easy see why Naylor light-weight 
pipe means flexibility and economy. Its 
exclusive Lockseam Spiralweld structure 
conforms closer topographical condi- 
tions rigid pipe structure. other 
light-weight pipe like it—particularly for 
pressure service. can bent cold. 
easy transport and assemble and its 
light weight spells 4"to30" 
diameter with all type fittings and con- 


nections. Complete fabrication service. 


WRITE FOR CATALOG No. 


NAYLOR PIPE COMPANY 
1243 EAST NINETY-SECOND ST. 
CHICAGO, ILLINOIS 


PIPE 


ir 


DEISTER’S 


Latest Improvements 


PLAT-O ORE CONCEN- 
TRATING TABLES for con- 
centrating any ore from 


slimes. Bulletin No. 20B. 


PLAT-O HEAVY DUTY 
VIBRATING SCREENS for 
large tonnages ore, sand and 


gravel, crushed stone, etc. Bul- 
letin No. 26. 

MULTIRAP VIBRATOR— 
High speed for fine screening. 
Non-blinding, high efficiency, 
long life screen cloth. Bulletin 

COMPOUND FUNNEL 
CLASSIFIER—Gold trap for 
coarse gold. Preparation 


ore pulps for table concentra- 
tion. Bulletin 23. 


DEISTER MACHINE COMPANY 


1933 East Wayne Ind. 


One eight Du- 
plex High Weir 
Classifiers Climax. 
This plant also 
ene 48” Akins Duplex 
Submerged Spiral 
Classifier the con- 
centrate regrinding 
circuit. 


Ample sand raking capacity for load. 
Close circuit with any mill without auxiliary elevators. 
Operates 12” slope without back-slip surge. 
More overflow per foot width; big gain floor space. 
stalls overload; start after shutdown without un- 
loading. Either (a) extremely fine coarse overflow 
required; (b) will operate extremely high densities. 
undue agitation pool impede settling coarse 
sands. Substantial power cost saving. 


also manufacture: Lowden Dryers; Skinner Multiple 
Hearth Roasters; Ball, Rod and Tube Mills; Diaphragm 
Pumps; Smelting Equipment, Crushers and Rolls. 


Main Office: Canadian Locomotive Co., Ltd., Kingston, Ontario, Can. 


Vancouver Iron Works, Ltd., Vancouver, Can. 
DENVER,COLO. 


Marsman Trading Corp., Manila, 
Head, Co., (So. Africa) Ltd. Johannesburg 
Send for Head, Wrightson Co-, Ltd., Stockton Tees, Eng. 
Bulletin 24-H The Clyde Engineering Co., Ltd., Granville, 


COLORADO 
IRON WORKS 


COMPANY 
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Apparently the was ask for 
ten times what you really need. Thus 
you hope get two three times the 
urgent requirement and can enforce your 
law with minimum hard work. 
Congress seems rather averse that 
type tactics now, there seems 
little chance any early approval 
the proposed kind penalties. But late 
July was understood about Wash- 
ington that stealthy effort slip this 
bill through would made before Con- 
gress goes home August. 


Too Much Wage-Hour Detail 


ASHINGTON observers are begin- 

ning think that real political 
issue may grow out the attempted 
revision the Fair Labor Standards 
Act. much purely detailed regulation 
has developed that many small enter- 
prises and many those having peculiar 
problems are getting very critical 
even the most conservative enforcement 
the law Administrator Andrews. 
There is, therefore, clear evidence 
back swing away from this detailed fed- 
tions. 

The mining industry has been con- 
spicuous among those which have had 
real trouble observing the law. The 
peculiar conditions underground op- 
eration and the problems the isolated 
mining camp were certainly not con- 
templated the legislators when they 
considered the Act couple years ago. 
And the Administrator has considerable 
trouble allowing freedom 
less restriction such cases because 
the rigid form the law itself. 

Other critics the present Act are 
led the agricultural group. The farm- 
ers not want this sort management 
their hired-man problem Uncle 
Sam. They came very near having Con- 
gress limit Mr. activities 
sharply. But when the sweeping scope 
the revision became evident, those 
gentlemen got skittish and elaborate re- 
vision was longer easy. 

expected that this whole 
question will wide open again for 
consideration technical questions and 
for political debate the 1940 session 
the present Congress. Some restriction 
the scope the law can expected 
then, but probably not much change 
the more ardent critics would like. 
most effective influencing deci- 
sions reached next year, the mine execu- 
tive should “see your Congressman” 
when back home this fall between 
sessions. 


Mineral Purchases 


mineral producers have 
continued press Congressmen with 
the idea that Uncle Sam should buy his 
strategic stockpile from United States 
mines. new argument has developed 
lately which for time late July 
threatened the whole plan. Here was the 
manganese argument: 


The United States Geological Survey 
and the Bureau Mines are have 
money for field studies resources and 
for technical investigation methods 
processing. Within year two they 


should develop new methods good enough 
permit military reserves built 
the new methods applied newly 
developed United States mines. 

The advocates then argue 
that very small sum should spent 
now and larger part the 
000 should kept for later spending. 
This, they reason, would give United 
States labor and United States compa- 
nies larger share the total sum 
than they could reasonably expect get 
immediately. Basing their arguments 
this philosophy, domestic interests had 
lot Congressmen persuaded that per- 
haps $10,000,000 this year was enough. 

The obvious answer made support- 
ers the stockpile program was that 
postponement purchases both dan- 
gerous from strategic point view 
and likely costly. there any 
point making purchases, that 
these should bought relatively low 
costs under peace-time conditions, and 
that Uncle Sam should not wait for his 
purchasing until military emergency 
elsewhere the world either makes pur- 
chase and delivery impossible, or, 
best, much more expensive than would 
this year. The votes Congressmen 
regarding money begin the stockpile 
building were largely influenced these 
two conflicting arguments. 


Resource Policy 


LANNING conserve national re- 

sources necessary, according the 
philosophy National Resources Com- 
mittee. That agency, now very close 
the President, recently made clear part 
its idea what the mineral indus- 
try should do. One its most illuminat- 
ing arguments, which intended 
demonstrate the importance Federal 
government control, presented fol- 
lows: 


“The waste our mineral resources 
has been tremendous, particularly the 
field gas and oil. the field 
metal-mining, the rapid exhaustion 
ores easily extracted has made mining 
today costlier operation. have long 
trusted new discoveries deposits 
make good our careless use, but these 
new discoveries are becoming fewer. Min- 
ing authorities point out that the 
districts yielding our 
greatest wealth date, new areas 
have been discovered since 1907.” 


News “Fines” 


New Congress—As Congress goes 
home merely closes the first session 
the 76th Congress. All bills and 
resolutions pending the adjournment 
retain their same status until Congress 
convenes again. Progress made thus far 
1939 is, therefore, running start 
for 1940. 


There’s War—Should the European 
tinder box flash and set the war lords 
motion the President will undoubtedly 
have call Congress back Wash- 
ington soon. There will changes 
the Neutrality Act that are important. 
That will the excuse, probably the 
reason, for another session. But once 
Congress convenes there telling 
what else may do, especially set- 


ting new laws military significance. 
Some very wild legislation the 
heads the members, and might 
get paper officially. 


Small Business Loans—No 
reader existing Federal law has seri- 
ously doubted that R.F.C. and other 
agencies could loan money small 
mining enterprises encourage min- 
eral development promising indus- 
try. But this fact was not generally 
admitted until Jesse Jones commented 
with customary Texan frankness the 
President’s lend-spend bill. 
mitted that there was plenty au- 
thority already the statute books. 
also admitted that there were plenty 
big losses ahead for Uncle Sam 
industrial loans, especially those the 
sort which small mining companies 
would like get. 


Selling Uncle Sam—Led Senator 
Walsh, Massachusetts, the Senate 
voted during July extend the Public 
Contracts Act very small business 
items. the House concurs, which 
seems unlikely late July, any min- 
eral enterprise that sells the Fed- 
eral Government its agencies would 
affected the revised law which 
limits the conditions and wages labor. 
extended, the act would apply 
more. (The present limit $10,000.) 
would apply contracts for services 
well for goods, and the building 
ships. would put the blacklist 
any firms found guilty violating labor 
laws, and keep them there for three 
years ineligible bid government 
business. This sounded bit too 
for the members the House. 


Barter Troubles—The plan supply 
Uncle Sam with rubber reserve 
trade for cotton went aground soon 
after the Senate approved the treaty. 
The difficulty was that warehouse men 
points remote from the coast wanted 
take their little cut profit for 
longer storage and the form grad- 
ing fees. This ultra selfish move almost 
ruined the program. going cost 
Uncle Sam pretty penny, but the 
trade will probably through. This 
important the mineral industry. 
because any rubber obtained need 
not bought with the limited strategic 
stockpile money. Late July information 
indicates that most that fund can 
for the purchase mineral commodities. 
But major upset that plan was 
narrowly averted. 


Government Competition Congress 
does not believe that new WPA enter- 
prises should establish factories, mills, 
other business compete with the 
citizens. This important restric- 
tion which will prevent anything savor- 
ing competitive mining the 
reliefers. 


Political Activity—Using Government 
employees political machine 
going much more difficult under 
the Hatch law. Passage this act, 
which forbids political activity those 
the Government payroll, was de- 
liberate and intended attack the New 
Deal Congress. has large im- 
portance for 1940. 
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COLORADO 


Small Smelter Being 
Erected Near Blackhawk 


Operators district encouraged move 
that will permit treatment sorted ores 
and concentrates—Rehabilitation some 
old silver mines gets under way 


McAuliffe, who was mill super- 
intendent for years for the Alma-Lin- 
coln mill, Idaho Springs, 
associates have purchased two 40-acre 
tracts Forks Creek near Blackhawk, 
where they are now installing new 
smelter. The location gives ore ship- 
pers downhill grade from every camp. 
Many mines are expected benefit from 
this new operation, mines can now 
sort their ore and save 
charges. 


new silver price will materially 
benefit the upper end Clear Creek 
County, which district the Terrible 
mine has been under slow development 
for the past two years; likewise, the 
Blue Bell and Rolland, together with 
the Hidden Treasure, the North Star, 
the Santiago, the East Argentine, and 
other silver properties. 


pervising the cleaning out the tunnel 
the Varden Belle silver mine, Hen- 
son Creek, Lake City, preparing re- 
open the mine. The Mike Burke mill, 
the same creek, once large silver 
producer, has resumed operations; like- 
wise the Golconda, across the creek from 
the Varden Belle, has cleaned out the 
tunnel preparatory extensive develop- 
ment work. 


Champion Mines Company, 
Denver, has completed sinking the shaft 
the Morning Star mine the 575-ft. 
level. oreshoot substantial size 
was mined from the surface the 425- 
ft. level, and then mined winze below 
this point. Since the ore dips away 
from the vertical shaft, 200-ft. cross- 
cut will necessary. 


The Mill Tailings Recovery Company, 
headed Edward Sweeney, using 
cyanide process treating the tail- 
ings from the old Portland mill dump, 
Colorado Springs. Results are re- 
ported favorable. 


The Old Town Mining Milling Com- 
pany, headed Russell Myers, presi- 
dent; Sullivan, vice-president; and 
Richard Whesky, secretary, has taken 
over the George Kimball mine, started 
force clearing the site, and the 
same time let contract the Denver 
Equipment Company for the erection 
50-60 ton mill treat the gold ore. 


Walter Moore, trustee the Col- 
orado Gold Silver Trust Company, 
Gold Hill, which company purchased all 
the stock the Five Plan Grub- 
stake Company, reports rich ore strike 
assaying about $80 gold and consid- 
erable amounts silver. 


Altman, Melvin Craft, and Tom 
Walsh have subleased the Rambler 
mine the Cowdery tungsten mines 
the Nederland district. 


BUNKER LOW COST INSURANCE 


HEAVY DUTY MOTOR CONTROL 
FOR CRANES, MILL DRIVES AND 
MACHINERY BRAKES LIMIT 
STOPS CLIFTING MAGNETS AND 
AUTOMATIC WELD TIMERS. 


Small Sauerman Slackline 
Cableway with native operator 
digs 400 tons placer gravel 
per day Br. Guiana jungle. 


Simple Sauerman Drag Scraper 
machine stores and reclaims 
crushed phosphate rock 
World’s largest drying plant. 


SAUERMAN 


August, 1989—Engineering and Mining Journal 


tramp iron 


circuit 


Bunker Hill and Sullivan. Company several 
Separator Magnets, ranging from inches inches 
diameter, for protecting expensive grinding machinery con- 
nection with their milling and smelting operations. 
this operation, they say— 


have found these magnets very great value 
and have experienced little difficulty connection 
with their operation maintenance. There doubt that 
many thousands dollars have been saved through the use 
these magnets extracting tramp iron from our ores 
both mills and Write for Bulletin 910, 
describing EC&M Separator Magnets. 


THE ELECTRIC CONTROLLER MFG. CO. 


2688-M EAST 79TH ST. 


Regarding 


CLEVELAND, 


FOR more than quarter century, Sauer- 

man Cableways, Drag Scrapers and Tower 
Excavators have been used all over the world, 
digging and moving earth, gravel, clay, blasted 
ore and rock, coal and various bulk materials 
thousands different projects. 


materials have moved hundred 
feet more, Sauerman machine cuts costs 
being able dig, haul and place the material 
continuous, straightline operation, doing 
away with the expense rehandling. One man 
controls the entire operation. 


Write for the Sauerman Catalog and study 
the several hundred pictures and descriptions 
excavating, mining and stockpiling work han- 
dled Sauerman machines. 


BROS., 484 Clinton Chicago 


CONTRO, 
q 
j 


HORIZONTAL 


and gives you "dual duty" 
service lowest cost 


BYRON JACKSON 
MULTIPLEX PUMPS 


are successfully used for dewatering mine 
shafts any angle degrees. 
Then, without alterations, serves 
mine station pump booster pump. 

These pumps are compact design, 
and the horizontal split case 
permits removal the upper half the 
casing (for inspection the interior) 
without disturbing piping connections 
pump alignment. 


The pump pictured above direct- 
connected splash-proof motor 
form the unit generally used for incline 
service during dewatering operations and 
later station pump. 


Established 1872 


BYRON JACKSON CO. 


Factories at: Berkeley and Los Angeles, Calif., 
Bethlehem, Pennsylvania. 


Sales Offices at: New York Pittsburgh Chicago 
tlanta Houston Salt Lake City 


BYRON JACKSON CO. 


Box 1307 Arcade Station 
Los Angeles, California 


Please send 
MINE PUMP Bulletin No. 359 


Dept. MI-217 


Position 


TRI-STATE 


Operations Zinc 
Smelter Will Continue 


American Zinc, Lead Smelting Company 
makes agreement with workmen 
maintain operations for period nine 
ten months 


The American Zine, Lead Smelting 
Company will continue operate three 
blocks retorts its East St. Louis 
plant, but the fourth block will 
shut down permanently, according 
word received Johnson, dis- 
trict manager, from Young, presi- 
dent the company. Johnson quoted 


Young saying that one block the 
furnace plant had been closed down 
permanently, and that decision con- 
tinue the operation the other three 
blocks was based the urgent request 
the men employed there 


The above new mill the Eunamar 
Mining recently 
operations near Joplin 


willingness take substantial reduc- 
tion pay until market conditions for 
improve. Final negotiations were 
William White, Com- 
missioner Conciliation, United States 
Department Labor, whose office 
St. Louis, Mo. Operations the zinc 
smelter are expected continue for 
period nine ten months, according 
the agreement. 


Stocks zine concentrates have been 
reduced around 7,000 tons the 
shutdown several mills for 
weeks following the usual Fourth 
July holiday. Shipments have 
maintained steady rate, and with 
some the stocks held for better 
prices, many buyers have had rely 
current production for their supplies. 


The Royal custom mill the United 
Zine Smelting Corporation been 
closed for indefinite period, according 
Harrison, district manager for 
the company. 


Eunamar Mining Company has 


completed and placed operation its 


new mill the O’Keefe land the 
southwest part Joplin, according 
Gager, president the company. 
About twenty men are employed, with 
operations. The mill has capacity 


tons per hour. 


Cost-Saving Equipment for 


DREDGES MILLS 


Designed and Built Pan-American: 


Mark after Bulletins you want, send 
this advertisement with your name and ad- 
dress. will send the Bulletins promptly. 


FOR DREDGES: 


Pulsator (hydraulic) 


FOR LARGE CAPACITY GOLD AND BASE 
METAL OPERATIONS: 


Deep-Cell, Low-Power 


FOR MILLS: 
Pulsator (hydraulic) 
Jigs for Gold Mills 
FOR INTERMEDIATE AND SMALL MILLS, 
ESPECIALLY GOLD: 
Kraut Flotation 
FOR INDUSTRIAL HEAT AND POWER: 
Oil Burners— 
Name. 
Address. 


City and Country. 


Pan-American Engineering Co. 


Metallurgical Testing—Field Consult- 


ing Service Mills and Dredges— 
Latest Placer Recovery Methods 


820 Parker St., Berkeley, Calif.,U. 
Cables: PANCO 


the time proved corrosion 
resisting coating for metal 
surfaces. Gives longer, 
more complete protection 
substantial savings 
preparatory and applica- 
tion costs. Our representa- 
tive will glad make 
estimates and recommen- 


MADE 


THE NITROSE COMPANY, INC. 
PEORIA, ILL., 
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MEXICO 


New Valuations Set 
Metals for Export Tax 


Drop peso exchange due lower 
world silver price forces new basis— 
Silver producers seek continue opera- 
tions face low price for metal 


Announcement various changes 
the valuations metals and minerals 
was recently made the Mexican Val- 
uations Committee connection with 
the per cent export tax. The follow- 
ing are the new valuations for metals 
pesos per net kilogram that became 
effective July 21: Silver, 24.313; gold, 
taining above per cent antimony, 
0.644; arsenic, 0.322; mercury, 6.236; 
bismuth, 13.784; cadmium, 5.371; cop- 
per, 0.340; tin, 5.246; graphite, 0.064; 
manganese, 0.114; molybdenum, 5.640; 
lead, 0.109; tungsten oxide, 3.706; va- 
nadium oxide, 2.953; zine, 0.076; and 
platinum, 6,395.909. 


Production minerals Mexico dur- 
ing the first two months 1938 and 
1939, kilograms, according the 
Mexican Department Mines, follows: 


8 1939 
49,428,077 
1,282,031 1,997,145 
Quicksilver ....... 49,943 47,110 
Molybdenum ...... 127,694 121,499 
9,750 10,613 
Vanadium ........ 26,656 30,818 


and the new trend for the 
worse has taken had the Mexican 
mining industry from jittery groggy, 
depending the extent white metal 
production the share each com- 
pany. government statement the 
public called for calm and assured that 
the best means will taken meet 
the situation. Small-scale 
gan emergency meetings Mexico City 
petition the government allow the 
free minting silver and increase 
the silver content the peso. Never- 
theless, the industry got some profit 
from the weak peso far ex- 
ports were concerned: payment high- 
value foreign money and running ex- 
penses the depreciated Mexican coin. 

Exports metals and minerals 
February, most recent month for which 
official data are available, were, amounts 
kilograms: 


Gold: 1,152—1,136 the United 
States; Belgium, 14; France, Silver: 
232,550—United States, 228,965; Bel- 
gium, 1,898; France, 1,335; Germany, 
321; England, 29. Copper: 4,674,372— 
United States, 4,497,491; Belgium, 
867; France, 26,497; Germany, 1,517. 
Lead: United States, 11,- 
432,468; Sweden, 1,774,304; England, 
1,243,772; Germany, 798,471; Norway, 
354,938; Belgium, 169,626; France, 
314; Holland, 152,080; Czeckoslovakia, 


Safe, Powerf 


YOUR 


COMMAND 


Ore Testing 
Plant Design 
Operating 
Supervision 


Plant 
Construction 


CONTRACTING 
Erection Plants 


Complete and 
Ready Operate 


MANUFACTURING 
Ball Mills 
Samplers 
Thickeners 
Ore Feeders 
Agitators 

Sand Pumps 
Conditioners 
Reagent Feeders 


Flotation 
Machines 


Southwestern 
Kraut, Hydromotor 


Jigs 


OUTHWESTERN 
4800 Santa Ave. 


SOUTHWESTERN'S 
years world-wide experience, 
unsurpassed facilities and entire 
engineering staff are your in- 
stant command service all your 
engineering, contracting and 
manufacturing requirements. You 
are invited use this service 
the fullest extent—you, like many 
others, will find profitable. 


designed 
and erected plants for some 
the world’s leading operators 
ties are showing larger profits 
cooperation. 


greater efficiency with maxi- 
mum economy con- 
sult Southwestern. 
correspondence and consultations 
involve obligation whatever. 


NGINEERING COMPANY 
Los Angeles, California 


Illustrated above 125 Double Drum Mine Hoist built for the Oriental Con- 
solidated Mining Co., Hokuchin, Chosen (Korea). 


with this ELECTRIC MINE HOIST 


Safety and continuity op- 
eration provided our 
Series Electric Mine Hoists. 


ate cost features these hoists for 
permanent semi-permanent in- 
stallations. 

They are substantially built 
with Post brakes, Lilly safety 


WASHINGTON 


gives 


IRON WORKS 


controls, enclosed gearing one 
end and with rugged clutches. 


Strength, simplicity and moder- this series, this hoist 


REPRESENTATIVES 
Manila—The Edward Nell Company 


Vancouver, C.—Vancouver 
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Machinery Depot, Ltd. 


smooth-running and 
trouble-free performance with 


low maintenance cost. Bulletin 


No. 311 will give you complete 
details. 


Ou SEE mE 


GREASE GUNS 
KILL THE FRICTION DEVILS! 


RATCHET RAIL BENDERS 


SLASH YOUR COSTS 
MINING! 


What does cost you bend and punch 
tools will save 50% 
the cost over old methods all rail from 
120 lb. sizes! Write for proof how 
you can cut your producticn cost using 
line mining 
tools: Standard and Ratchet type Punches 
and Rail Benders; Spike Bars; Mine Cars for 
Supplies, 
“Hot Inspection 


These 


all items the 


Track Layers, Drillers, 
Trouble Shooting, and 
Trips; Car Stops; 


Shot Firers, 


Rerailers; Derailers; Mine 


Ambulances; Keyseaiers; Greaze Guns; Mine 


Car Wheels, (Pressed and Cast Steel), Etc. 


Profitable franchises still cpen for live jobbers 


—Domestic and Export. solicit inquiries 
from equipment importers EVERYWHERE. 


Tools for All Rail From 8-120 Ibs. 


“GEMCO TRU-BLU" TOOLS GIVE 
SAVINGS WITH SAFETY! 


Buy from your jobbers stock write 
for complete data and catalog 


GIBRALTAR EQUIP. MFG. CO. 


Madison Fourteenth St., 


ST. LOUIS MISSOURI U.S.A. 


100 


Zinc: Belgium, 3,982,209; 
United States, 
1,592,216; France, 
604,055; Sweden, 453,267; Denmark, 
50,348; British India, 25,198. Antimony: 
694,106—United States, 507,474; France, 
116,403: 
1,016.704 (total production 
month)—all the United States. Mer- 
cury: (entire output)—11,001 
the United States; England, 9,968; Bel- 
gium, Arsenic: 1,083,642 (total 
production)—all the United States. 
Cadmium: 65,763 (whole production)— 
all the United States. Molybdenum: 
61,303 (total )—all the United 


States. Tin: 17,860 (whole 
13,026; 4,834. 
Vanadium: (entire output)—all 


Germany. Tungsten: 5,739 (entire 
production)—all the United States. 
Tungsten: 5,739 (entire production)—- 
all the United States. 


Neg. Minera Guadalupe los Reyes, 
which recently suspended opera- 
tions, claiming they were unprofitable 
hecause the silver situation. 


BOLIVIA 


Government Issues New 
Mining Regulations 


Operators request modifications recently 
enacted laws that depress outlook for min- 
ing industry—Metal sales must mar- 
keted through Central Bank 


June President German Busch 
Bolivia issued decree ordering that 
mining companies must 
total output through the Central Bank. 
This act affords Bolivia closer control 
and the State virtually 
sales agent for the mining industry, 
through its own agents. The decree 
does not include contracts previously 
made with the government for gold 
exploitation such those the Bol- 
Inca and Compagnie Aramayo Mines 
Bolivie, which, lieu all taxation, 
including duties importation min- 
ing machinery and supplies, pays 
per cent the gold produced annually 
the government, being free export 
the remaining per cent. July 
the 
the decree effective July 
other provisions are that half the 
gold value total imports will used 
for the Ministry 
Mines will authorize all importations 
for the mining industry; foreigners em- 
ployed after June receive per 
change; Bolivian citizens employed 
mines must paid Bolivian currency 
only. company liquidates, per 
cent its holdings Bolivia must 
sold the government. The mining 
industry striving for modification 
these regulations and reported 


ranged turn over its properties 
the Cosala district, Sinaloa, lease 
basis its 400 former employees, who 
are being organized into cooperative 
society the Federal Government. The 
lease for one year, the expiration 
which the workers have 
option. 


The silver situation, which has caused 
monthly loss 32,000 pesos (about 
$6,600), has the cooperative so- 
ciety working properties the Cia. 
Minera Santa Guanjauto, Guana- 
juato, exercise drastic economy. The 
members have assured their management 
full cooperation its plans save 
the society from closing. 


Industrial Talleres Monterrey, 
smoothed over labor troubles with 
making agreement with the na- 
tional miners’ union that 
employees such concessions annual 
vacations with pay, free medicines and 
medical attention, extra time off for 
meals, and extra overtime 


important gold property Mineral 
Bonandita, near Guaymas, Sonora, 
principal port northwestern 


achieved when problems mining 
operators are better understood 
framers the regulations and offi- 
however, the outlook. 


some 


According the agreement between 
Bol-Inca Mining Corporation 
American Smelting Company made 
10, 1939, the latter company 
has completed reconnaissance Bol- 
gold placer property Bolivia. 
Preliminary drilling now planned 
and will get under way soon the 
unusually severe 
improve. 


CANADA 


Good Strike Reported 
Duparquet Township 


Golconda Mines, Ltd., find high-grade gold 
surface contact shear zone—Powell 
Rouyn Gold Mines developing new wide 
ore zone—Good ore found 900 level 
crosscut Privateer Mine 


Phenomenal gold values have been re- 
ported Duparquet Township, miles 
east the Beattie Mine, Par- 
kinson, president Goleonda Mines Ltd. 
Assays from 140 oz. have 
heen secured from samples showing 
visible gold, taken from 3-ft. section 
which has been stripped for 
continuous length more than 100 
the central section 10-ft. 
shear zone which follows the south con- 
tact large mass quartz porphyry. 
Visible gold has been found coarse 
flakes seven different points the 
breccia, and several tons the material 
have been broken out for shipment 


Engineering and Mining 


now 
hou? oF wree)\ 
: 
GIBRALTAR 
‘ 
| 
_ 
4 


the test mill operated the Ontario 
Department Mines Cobalt. Work 
this property has been progress 
for the last three years, under the su- 
pervision John DeMille, consulting 
engineer. 


the first four months 1939 gold 
production Quebee was valued 
484,235, which establishes per cent 
increase over the same period last 
year. Asbestos production the end 
April increased per cent and other 
mineral output the Province showed 
healthy improvement. 


Powell Rouyn Gold Mines, shipping 
ore the Noranda smelter, has been 
opening new ore zone south the 
main workings, the 200 and 350 
levels. Widths ft. have been 
exposed, with values around per ton. 
Development work has traced the main 
vein close the Noranda boundary, 
where the strike projects across 200 ft. 
Noranda ground before the vein re- 
enters the Powell property. The main 
vein estimated show sufficient ore 
for five years’ production the present 
rate. The shaft now being deepened 
below 800 ft. provide new block 
levels. Ore treated last year averaged 
$5.52 per ton, returning $4.33 after de- 
ducting marketing expense. Total work- 
ing costs $3.18 have recently been 
substantially reduced. 


When funds are provided 
exploratory work Kewagama Gold 
Mines, adjoining O’Brien the east, 
large area favorable ground remains 
Neelands, general manager. date 
disappointing results have been obtained 
from the expenditure $286,000. the 
500 level 933 ft. drifting has been 
done the east the shaft, following 
irregular veinings porphyry, and 
40-ft. shoot low-grade was disclosed. 
and drifting greenstone 
the north was unsuccessful. Sublevels 
were opened 550 and 600 ft. 
winze the west the shaft, where 
two small veins were found. the 
700-ft. level the west contact vein was 
traced for length ft. grading 
3.15 oz. across 2.5 ft. Less than half 
the structure has been partly explored, 
leaving reasonable chance for further 
development. Thayer Lindsley 
dent, representing large interest held 
Ventures Limited. 


Ontario 


new 500-ton mill Uchi Gold Mines 
now operating capacity, according 
announcement the president, Jack 
Hammell. Grade averages $10 ton. 
The new No. shaft being sunk 
1,000 ft. Woco Gold Developments, con- 
trolled Mr. Hammell, has purchased 
two other properties adjoining the Uchi. 
High gold values have been secured 
one the claims southwest Uchi 
over narrow widths vein which 
has been traced for length 450 ft. 
This part the Patricia district 
Northwestern Ontario has received con- 
siderable stimulus from the success 
Ontario’s latest gold producer. 


After two months tuning up, the 


reports have been released 
mineral production Ontario for last 
year, showing that gold accounted for 
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from Blast Furnaces the 


Baghouse Bunker Hill Smelter 


There are over 2800 Pendleton Woolen Bags ft. long 
and diameter this one recovery plant—Pendle- 
tons are used exclusively! Over 700 tons fume are 
recovered month blast furnace basis. 


again say—buy Pendleton Bags. They represent 
long technical and practical experience, knowledge 
how meet severe conditions, and record proved 
results the baghouse dust and fume recovery fields. 


products 
and advantages 
increasing produc- 
technical advisors 
your problems. 


tor 
have any nee 
their modern pos 
beneficial means saving 
us. Our laboratories 


are qualified help you any 


WASHOUGAL, WASHINGTON 


q 
q 


THEY’RE BUILT 


Precision made throughout, 
Lufkin Tapes and Rules 
are also noted for their 
ability give years 
dependable service even 
under most severe usage. 


Careful selection mate- 
rials and workmanship 
resulting from over half 
century experience are 
combined that every 
Lufkin product offers you 
the maximum accuracy, 
convenience, and service. 


WRITE FOR CATALOG 


almost per cent the total output. 
Compared with the year before, the 
value per ton gold ore treated dropped 
from average $10.42 $10.31, 
and the quantity ore milled increased 
from 8,426,898 tons estimated 
9,568,000 tons. This includes 2,440 tons 
daily mill feed handled the eleven 
new mills that went into operation 
1939. gain 11.04 per cent gold 
output was offset the reduced value 
copper produced the Sudbury 
mines. quantity, copper increased 
more than million pounds, whereas 
nickel output declined 15,545,000 Ib. 
Platinum metals were quantity 
but down per cent value compared 
with 1937 figures. 


Aunor Gold Mines, formerly the Aug- 
ite Porcupine, has added materially 
the mine picture indicating what 
probably large tonnage ore that 
will grade better than ounce the 
ton. the 1,000-ft. level the west 
workings have revealed more than 100 
ft. along the high-grade oreshoot; widths 
approximate ft. Drill holes indicate 
that the ore extends the 875 level, 
where flat holes intersected width 
9.7 ft. valued $97 ton and $9.80 
across 3.5 ft. Core showing visible gold 
was recovered from depth 1,100 ft. 
last reports, the orebody had 
indicated length 200 ft. with the 
west end, towards the Noranda claims, 
still open. Construction 
mill being considered. Aunor con- 
trolled Noranda Mines, which has 
provided the treasury with $525,005. 


June the new 540-ton mill 
Chesterville Larder Lake Gold Mines 
turned over for the first time, one 
the major new operations scheduled for 
this year Designed Shoe- 
maker Burnham, Toronto, the gen- 
eral contractors and builders were Ang- 
Ontario, Ltd. Equipment 
purchases involved contracts with 
Canadian firms; smaller 
placed Denver, San Francisco, and 
England. Crushing capacity the mill 
rated 1,500 tons. Development 
the second level progress. When 
milling started the surface dump held 
about 15,000 tons averaging $5.08. 


British Columbia 


Production the Consolidated Min- 
ing Smelting Company was curtailed 
somewhat the first half 1939, com- 
pared with the previous the 
following figures show (production 
first half 1938 brackets): lead, 
91,352 tons (102,750); zine, 66,478 tons 
copper, 156 tons (434); gold, 
19,590 oz. (28,967); and silver, 
323 oz. (4,991,820). 


Britannia Company has sold 
its huge stock 120,000 tons pyrite 
General Chemical Company, New 
York. This product has formerly been 
marketed Japan. Details last year’s 
operations have recently been made pub- 
lic. Ore mined and milled amounted 
2,206,992 tons, from which the follow- 
ing metals were produced concen- 


trates: copper, 33,337,987 gold, 
12,449 oz.; silver, 161,912 oz.; and 
pyrite, 74,951 tons. Development work 
amounted almost five miles and 
addition 20,303 ft. diamond drilling 
was done. The payroll the end 
1938 carried 1,300 men. 


Development and exploration 
Zeballos area the west coast Van- 
couver Island continue yield good 
results. the Privateer mine prom- 
ising new vein has been crosscut the 
900 level 280 ft. the north the 
main vein and parallel it. Samples 
across ft. averaged 0.97 gold per 
ton, and the first ft. drift 2.28 
oz. across width 0.9 ft. The new 
vein has been located diamond drill- 
ing the 1,000 level and will later 
explored the 1,100 level. 


Prospecting activity the west coast 
the Island most intense this year 
the Bear River area. Government 
engineers are investigating the construc- 
tion road seven miles the river 
from Bedwell Sound the McCrory 
ground, where narrow but high-grade 
deposit has been developed under the 
joint ownership Pioneer Gold Mines 
and Anglo-Huronian. The management 
considers the installation power 
plant justified carry further 
development work, and understood 
this may prove sufficient ore for 
25-ton mill. 


Bralorne Mines reports that satisfac- 
tory results have been obtained open- 
ing the new levels between the 10th and 
14th. The Crown shaft, 2,000 ft. from 
the Empire shaft, being deepened 
from the 14th the 18th level, dis- 
tance 600 ft. While sinking 
progress the Empire shaft will used 
for hoisting ore and serving operations 
down the 14th level. Bralorne has 
formed subsidiary company, Summit 
King Mines, Ltd., operate its gold- 
silver property Nevada. 


During the past two years Consoli- 
dated Nicola Goldfields, Ltd., has indi- 
sufficient ore for about one and 
half years’ operation the 75-ton mill, 
according the consulting engineer, 
John Coats. program diamond 
drilling has been started facilitate 
development, and when 
milling will resumed. 


Columbia Tungstens, Ltd., private 
company financed American interests, 
building new pilot mill its prop- 
erty Hardscrabble Creek near Wells, 
replacing the old plant destroyed 
fire. new power plant was installed 
last fall and underground development 
charge. 


Good ore being developed the 
Kootenay Belle mine, the “A” vein 
the 7th level, the length date be- 
ing 150 ft. also being 
driven open the vein the 8th level. 
Inconclusive results have been obtained 
opening the Dixie vein, and diamond 
drilling has been commenced locate 
the rich oreshoot that was disclosed 
this vein the surface. 


largest orebody yet opened 
the Princess Royal Island property 
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Surf Inlet Consolidated Mines, Ltd., 
being explored the 900 level, where 
already length 400 ft. has been 
proved. The vein has pinched, but 
hoped new lens will found. Values 
are reported the manager, Saw- 
yer, average about half ounce 
gold per ton, and the width indi- 
and ft. 


AFRICA 


Gold Coast and Southwest 
Rand Held Promising 


Prospecting and development these 
regions may yield gold mines 
the future—Ashanti Goldfields will in- 
crease production 


expand Africa’s gold production tend- 
ing concentrate more and more largely 
the southwestern Witwatersrand and 
the Gold Coast. These two areas are 
giving far more promise than any 
the more recently discovered 
Prospecting and development 
are revealing those large deposits ore 
which make for big operations and long- 
lived mines. These conditions are neces- 
sary, Africa not one-man mining 
country; mines there cannot made 
pay for their own development and 
equipment, and heavy financing, justi- 
fied only large ore deposits, essen- 
Though there vast amount 
ground the Gold Coast remaining 
prospected, the chief activity 
present that expanding the produc- 
tion mines which are already pro- 
ducing profitably. 


Ashanti Goldfields, the ore output 
which was 224,119 tons 1938, that 
being the largest its career, has 
hand construction which will increase 
its output 360,000 tons year. Over 
the past eight years Ashanti 
gold per ton. was 21.80 dwt. last 
year. There sufficient high-grade 
ore the mine maintain this yield 
almost indefinitely, work the 
deepest level, having revealed 33.7 
dwt. over width ft.; and 
the level above, the 30th, several cross- 
cuts indicate average 49.6 dwt. 
over width ft. for length 
450 ft. But there considerable 
lower-grade ore the mine— “low 
grade” Ashanti meaning dwt. 
dwt. per ton—and which evi- 
dently now the intention treat. 


The earthquake which occurred along 
the coastline the Gold Coast recently 
was felt slightly some the mines, 
but seems have done damage 
any them. landslide the open 
workings Marlu Gold came later, and 
seems have been caused ab- 
normal rainfall. The management states 
that damage was done persons 
machinery and that output will not 
affected. 


Gold Mines, operating the 
most northerly property the Gold 


—and take peek some views 
the Bunker Hill Mining Properties. The 
lead lined tank, the type used for 
leaching and purificationin the Bunker 
Hill Electolytic Zinc Plant. Mechanically 
agitated with D.O. James Reducers. 


The performance D.O.James Reducers the Bunker 
Hill Mining Project remarkably sound— giv- 
ing the correct speeds and meeting continuous heavy 
duty requirements. Many types our reducers have 
been used—the smaller ones driving reagent feeders 


with the larger type operating 40-foot long rotary 


filters functioning smoothly with maintenance 
minimum Send for Catalog No. 150 containing 176 
pages engineering data all types reducers. 
D.O.JAMES MANUFACTURING COMPANY 
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Below—D.O.James Planetary Reducers Operating Reagent Feeder 
3 4 | 


you confronted with the prob- 
lem supplying hp. month 
after month, continuously and under 
full load miles from source 
repair parts? Are you looking for 
engine that requires practically 
operating attention? Runs safe, 
low-cost fuel and doesn’t use much 
simple that anybody with 
ordinary mechanical sense can learn 
operate Doesn’t cost much 
buy get the job? 


Then you should get complete de- 
tails about Fairbanks-Morse Model 
Diesel engines. Full Diesel, two-cycle 
airless injection fuel. Two three 
cylinders. Fully automatic lubrication. 
All working parts enclosed—yet easily 
accessible. Uniform delivery power 
without need for flywheel abnormal 
size. And many other time-tested fea- 
tures that make the Model THE 
engine where pampering and costly 
shutdowns just can’t tolerated. Use 
the coupon for complete details. 
cost obligation. Fairbanks, Morse 
Co., 600 South Michigan Avenue, 
Chicago, Branches and service sta- 
tions throughout the United States and 
Canada. 


7636-0A31.24 


Fairbanks, Morse Co., Department 
690 Michigan Ave., Chicago, 


Gentlemen: Please furnish complete mechan- 
ical details and cost figures about your 
Diesel engines. 
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Coast area, has, according Norman 
Wynne, 504,953 tons ore its de- 
veloped reserves. The average width 
4.5 and the grade 9.17 dwt. 
This company has just started sinking 
circular shaft, ft. in. inside 
diameter, which may carried 
depth 2,000 ft. 


Bushtick, which was abandoned 
low-grade Southern Rhodesia property 
till was resuscitated three years ago, 
has now increased its output above 
15,000 tons monthly. June milled 
15,950 tons, and though recovered 
only 2,457 oz. from this, its 
profit came £7, operations 
are matter wide interest, show- 
ing what can done with 3-dwt. ore. 


June production the Geita 
Mine Kentan Gold Areas was 2,869 
oz. gold from the treatment 7,895 
tons ore. Operating results are 
making this mine the outstanding de- 
velopment the East African region. 
Its proved ore resources are already 
considerable. 


Witwatersrand formation far 
southwest into the Orange Free State 
expected make interesting dis- 
closures the near future. The vast 
amount drilling already done will 
pay for itself, all, information. 
Each hole has helped show where 
the next one should not drilled. 
Probably not less than per cent 
all the geological information hand 
has been supplied drill cores, but 
there sufficient this last that 
the holes now being drilled were located 
with something approaching 
formation and understanding. Wher- 
ever the formation has been penetrated 
contained encouraging convincing 
values. now quite certain that 
holes completed during the coming 
few months will all, nearly all, cut 
the lower Witwatersrand series, mak- 
ing possible decide whether shafts 
shall sunk and where. 


Blyvoor’s shaft sinking held for 
the time flooding. How serious the 
influx water may prove yet 
decided. 


winding house No. south 
reef shaft Van Ryn Gold Mines 
Estates has been completely destroyed 
fire. the hoisting capacity 
this shaft was only 6,000 tons 
the 60,000 tons produced monthly, there 
will relatively small loss output. 
Arrangements have been made hoist 
3,000 tons from the 
through other shafts while replacement 
process. 


announced that the selling con- 
tracts Consolidated African Selection 
Trust and the Sierra Leone Selection 
Trust (Beatty’s successful diamond pro- 
ducers) with the Diamond Corporation 
have been renewed for long period. 


Rhodesia Broken Hill Development 
Company’s June output was 1,065 tons 
zine and tons fused vanadium 
long tons. 


BLOWER PIPE 
because 


waste. Cut off what you 
need. 


unskilled man. 
Airtight, waterproof. 
fungus, acid, powder, fumes. 
Special inside 
treatment in- 


sures more air 
with less power. 


Simple, rust- 

proof, demount- 

able coupling 
prevents pipe twist- 
ing, permits support 
four directions. 


MOST AIR FOR 
LEAST MONEY 


The ideal pipe for quick auxili- 
ary dependable ventilation 
low write. 


Made standard diameters 
and any length desired can 
cut from longer lengths. Write. 
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AUSTRALIA 


Development Sought 
Northern 


Surveys report gold and base-metal areas 
recommended for investigation Modern 
equipment installed Boulder Perse- 
verance during last three years lowers 
working costs 


The Northern Australia Survey, its 


report for 1938, states that its examina- 
tions have shown that there are fair 
number gold deposits the Pilbara 
district Western Australia which are 
suitable for the operations small com- 
panies syndicates. complete and 
detailed structural map the Yampi 
Sound iron-ore deposits has been com- 
piled the Survey. Asbestos deposits 
the Ashburton district and the Ham- 
mersley ranges are considered 
worthy further investigation. Among 
areas Queensland which are recom- 
mended for attention are the tin de- 
posits the Hodgkinson district and 
possible silver-lead deposits the Orient 
Camp locality. 


Western Australia 


During the twelve months March 
31, Moonlight Wiluna Gold Mines, Ltd., 
extracted 104,595 tons ore, assaying 
5.8 dwt. per ton, from its Moonlight 
mine, near Wiluna. The ore was treated 
the Wiluna Gold Mines mill, produc- 
ing auriferous arsenical-antimonial flota- 
tion concentrates which yielded 26,259 
oz. gold, the extraction 86.2 per 
cent being slightly higher than the 
preceding year. 


Boulder Perseverance, Ltd., Kalgoorlie, 
has been able effect reduction 
3s.7d. per ton working costs over 
the past three years, spite in- 
creasing wage rates and cost sup- 
plies. This has enabled the working 
lower-grade ore and the extension 
ore reserves and has been brought about 
modernization plant and improve- 
ments methods. 


near Cue, recorded its highest profit 
date for the year March 31, £116,167 
(Australian) currency. Costs, although 
showing improvement 8d. per ton 
were adversely affected 
increased wages and more difficult min- 
intendent. 


Victoria 


New Chum Syncline, L., Bendigo, 
erecting another ten head stamps, 
bringing battery capacity twenty 
head, with throughput 1,100 tons 
ore fortnightly. The extra plant 
should working two months. 


Victoria Gold Dredging. Company, 
L., Newstead, near Castlemaine, 
had net profit £73,393 Australian 
for the year ended March 31. During 
the term, 1,217,750 cu.yds. were dug 
the 94-cu.ft. dredge for return 
10,827 average 4.27 grains per 


August, and Mining Journal 


PAYS BACK 
DIVIDENDS 


ARTIFICIAL SUNLIGHT FOR 
MEN WORKING UNDERGROUND 


One the most effective installations 
Hanovia Ultraviolet Alpine Sun Lamps for Sun 
Bathing Miners. 


Men working underground suffer from lack sunlight 
more than any other class labor. Insufficient sunlight 
one the principal causes inefficient work, and even 
disease. Colliery managements throughout the world 
recognize ultraviolet light most necessary compensate 
the miner for sun starvation. Furthermore ultraviolet light 
acts preventative for many illnesses. 


The results—where Hanovia Group Sun Lamps have 
been installed—have been most astonishing and gratify- 
ing. Men have shown increased stamina—colds and com- 
mon ailments have been reduced minimum: decided 
reductions absentees have resulted. 


few minutes’ exposure the 
violet rays after hard work re- 
news energy and helps keep the men 
physically fit. 


HANOVIA LUXOR 
ALPINE LAMP 


This lamp may used mines and 
clinics where large installations are not 
applicable. 


For complete and detailed information, 
address inquiries 


Hanovia Chemical Manufacturing Company 
Dept. 346 NEWARK, 


q 
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PAUSTRALIA 


cubic yard. Costs, which totaled 4.89d. 
per cubic yard, included provisions 
0.8ld. per cubic yard redeem the 
cost land compensation and earth- 


Main line haulage and un- BUNKER HILL COUNTS works over the life the enterprise. 


make The success the methods adopted 


heavy demands the various JEFFREY LOCOMOTIVES prevent stream pollution and re- 


habilitate the land after dredging has 
Hill and Sullivan. From the KEEP been demonstrated, result which 
heavy duty locomotives opera- application made this year 


ting daily the Kellogg “PULLING FOR for permission dredge further area 


3,884,000 cubic yards, averaging 3.83 


below), Jeffrey equipment grains per cubic yard, authority work 
plays another important part which was withheld until 
operations and shown that harm would result from 


superintendent. 


dition, 
tion types for every service 
Saves initial cost 
enables Jeffrey locomotives 
begin 
from the word GO. Send for 
literature. 


Queensland 


Production figures Mount Morgan, 
Ltd., for the year just closed dis- 


The most notable event during the 
past year was the starting the 
company’s smelter February. Opera- 
smoothly. 


with those the preceding period: 
Year June 1938 1939 
Total mined, tons...... 698,032 880,361 


New Guinea 


report Harold Taylour, general 
manager, the Edie mine Enterprise 
New Guinea Gold Petroleum De- 
velopment, L., indicates tonnage 
developed down No. level (including 
possible ore) 285,000 tons assaying 
dwt. per ton recoverable. Mr. Taylour 
does not favor equipping the mine for 
production until the road 
coast, now being finally surveyed before 
construction, completed. 


New Zealand 


monthly gold dredges, the 
was scheduled commence operation 


ther Mikonui Gold Dredging 

Mikonui area stated contain 70,- 

will pay you real dividends 000,000 cu.yd., the largest far de- 

longer, more efficient service in- with the pos- 
vestigate the Koppel line all steel 


Side Discharge Cars—recognized 
the most complete and highly de- 

“No orado” the verdict engi- 
veloped the industry. Write for neers who have recently returned from 


descriptive Bulletin. examination alleged rich gold- 
bearing areas the island Guadal- 
canal, British Solomon Islands Protec- 
torate. They say that though there 
undoubtedly some gold the island, 
the country rough and broken that 
will long time before the possible 
deposits are explored and opened up. 


Solomon Islands 
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PRESSED STEEL 
GRANT 


500 FIFTH AVE. 
101 TOWNSEND ST. 
BUFFALO 


LOWER GRINDING COST 


WILLIAMSON MILLS are recognized 
the world over for their low cost op- 
eration and high grinding efficiency. 
Over 20% saving grinding cost 
This includes power, ball and liner 
consumption per ton ore ground. The 
saving due increased ball action— 
low drum speed—prevention losses 
caused slippage sturdy, reliable 
construction. 


the shape the drum 
that does 


Standard sizes diameter, 
with grate overflow discharge. 


SEND for particulars and let our many 
experience help you with your 
grinding problems. 


WILLIAMSON COMPANY 


582 Market St. San Francisco, Calif. 


The triangle the reel the mark Wire 
Rope quality. All Wickwire Ropes are made 
with the most economical balance between 
strength and resistance wear and bending 
fatigue. Best for all mining operations, con- 
tracting and industrial uses. 


WICKWIRE SPENCER STEEL CO. 


WORCESTER 


NEW YORK 
SAN FRANCISCO 
CHICAGO 


ices. 


BENDELARI DIAPHRAGM 
ORE JIGS 


For every gravity separation 


types sizes 


42” Low California type 


These jigs are used hutch 
90% gold when closed circuit with 
ball mill and classifier. 

two dredges using riffled launders 
from distributor jigs all the gold 
saved the Bendelari jigs mesh. 


BENDELARI 


(When writing please describe the ore you 
are interested concentrating) 
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GREENE, 


PALMETTO 


FOR 
STEAM AND COMPRESSED AIR. 
TURBID GRITTY WATER. 


Don't Halt Operations 
Pump Failures 
USE 


PACKING THAT LASTS 
SERVICE 


PLAITED PACKING 
FOR WATER 


Each packing 
lubricated 
each separate 
strand before 
braiding 
plaiting. 
Will not 
score rod 
shatt 


Send for our ABC Chart Packing Serv- 
This will sent without obligation. 


TWEED CO. 


SOLE MANUFACTURERS 


CHISELS 
PUNCHES 


PNEUMATIC 
TOOLS 


BLACKSMITH 
TOOLS 


CONCRETE 
BREAKERS 


TRACK 
CHISELS 


RIVET 
SETS 


SHEAR 
BLADES 


HAMMERS 
REAMERS 
WRENCHES 


CAULKING 
TOOLS 


101 PARK AVE., NEW YORK 


You want tools that re- 
duce chipping, battering 
most that 
are SAFER under 
unusual service. Get the 


Non-Tempering Tool 
Steel 


Something NEW alloy 
steel. 
and toughness way 
you thou 
its performance 
will amaze you! Reduces 
cost tool-making 
eliminating tempering—no 
esswork will 
igh heat—may heated 
with acetylene torch—no 
fine instruments necess 
—produces 
SAFER 
tools. Withstands concus- 
sion better—bites deeper 
—lasts far longer without 
noticeable wear. Send 
coupon 


ATLANTIC STEEL COMPAN 
1775 Broadway, New York, 


Send me details on tool performance with Atlantic 


Tool Steel. 
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WILLIAMSON Get the 
SAFER 


Mine Equipment 
the New York 


United States Steel Corporation tells the story steel the world tomorrow 
this building the World’s Fair New York 


General 


Electric’s artificial lighining made the 
copper building the left 


Link-Belt displays materials-handling equipment 
the World’s Fair 


bits and uses roller bearings are exhibited Wire rope from mine hoist tramway shown 
the center Westinchouse demonstrates modern 


electric mine equipment 


Pont demonstrates the Sink-and-Float Bethlehem exhibit shows steel making the Goodrich building many industrial uses rubber 
separation process from furnace rolling are demonstrated 


American Chain Cable Company displays preformed wire rope and other equipment 


Carrier Corporation explains air conditioning 


San Francisco Fairs 


Manufacturers Exhibits 


Mine hoists and hydraulic mine equipment are displayed 
Joshua Hendy Iron Works, San Francisco 


The Merrill Company explains its 
cipitation process 


ay. 


Types wire rope for many uses are displayed 
Treasure Island 


Below, the Dorr Company displays models 
eners, classifiers and agitators 


Above, the Mine Smelter Supply 
demonstrates flowsheet free- 
milling ore 


the left, world maps indicate 
mining districts where Oliver Filters 
are used 


the right one several mining 
murals the Golden Gate Exposition 
Irwin Hoffman. The miner contem- 
upon Times” and his 
civilization, made possible with the aid 
modern mining equipment 


Treasure Island, San Francisco; Bethlehem Steel explains modern 


Below, the United States Steel Francisco 1999 


steel making 


= 


ectro displays its 
products used the mining industry 


YOU Grease this Wheel 
More than ONCE YEARS... 


This what our written grease guarantee S-D 
Ball Bearing Wheels means you. wheel has ever been 
known, our knowledge, run long one greasing 
the S-D Thousands them are daily use, 
and the savings grease and labor greasing runs into 
THE FLOATER real money. 


From the chilled toughness their treads their friction- 
reducing Ball Bearings, S-D are de- 
signed save you money. These are the wheels that, 
independent engineering showed haulage power 
savings 33% the wheels that have been 
more than 94% all our cars one year. 
Yes, their simplicity, economy and durability have been 
proved. Why not prove their extra value for yourself 
through our liberal trial truck offer? 


{ 


BUSHING 


Let These Features 
Reduce Your Maintenance Costs 
Deep chilled treads true shape with San- 
Patented annealing process. 


The S-D Bearing permits automatic 
adjustment bearings. chance pinching. 


Demountable, like automobile wheels. remov- 
ing lock nuts, wheel may slipped off axle, 
while bearings remain place perfect ad- 


justment. 


jecting axles grease leakage. 


S-D Bottom Discharge Cre 
Cars are teammates S-D 
Wheels for low cost haulage. Ordinary 
ore cars are slow, out date and costly 
operate. S-D discharge 
the rate cars per minute 
without stopping. Doors are opened and 
closed the movement the 
cars across the storage bin. All you 
is-load them. 


Sanford-Day can furnish 
type capacity mine car meet 
your requirements. Write for informa- 
tion any the following types 
ore cars: Automatics, Rotary Cars, Gable 
Cars, Side Dump Cars, Rocker Cars, Skip 
Cars, Round Bottom Rotary-Dump Cars, 
End Dump Cars and Special Types. 


SANFORD-DAY IRON WORKS, INC., Knoxville, Tenn., 
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